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APPENDIX  A 


PROGRAM  WIEDEMANN 
(MODIFIED  MACHINE) 


PROGRAM  WIEDEMA  CINPUT, OUTPUT, TAPE  5  =  INPUT) 

C  LOADING  PROGRAM  FOR  WIEDEMANN  FATIGUE  TEST  MACHINE 
C  CALCULATION  OF  UPPER  PAN  LQAD  SCHEDULE 
C  INITIALIZE  STRESS  CONCENTRATION  DATA 
I  =  1 

C  DETERMINE  TEST  SPECIMEN  SECTION  DIAMETER 
D  =  .0937 

C  PRINT  TABLE  HEADINGS 
3  PRINT  7 

7  FORMAT  (1H1 . 7X, *RAD* . 5X, *CKF* , 8X, *SN* , 8X, *SU* , 6X,  *WUPA*'> 
C  INITIALIZE  UNNOTCHED  STRESS  TO  ZERO 
SU  =  00000. 

READ (5,1)  RAD,QEST,CKT 

1  FORMAT (3F10. 3) 

C  COMPUTE  REQUIRED  UPPER  PAN  ADDED  LOAD  FOR  AN  APPLIED  STRESS 
4  WUPA  =  18.39  -  ((SU)* (D**3))/23.73 
C  CALCULATE  EFFECTS  OF  STRESS  CONENCTRATION 
C  CALCULATE  FATIGUE  THEORETICAL  STRESS  COMCENTRATION  FACTOR 

2  CKF  =  (QEST* (CKF- 1 . 0) )  +1.0 

C  CALCULATE  NOTCHED  SPECIMEN  ENDURANCE  STRENGTH  f  THEORETICAL 
SN  =  SU*CKF 

PRINT  8,  RAD, CKF, SN,SU, WUPA 

8  FORMAT(1X.2F10.0,F10, 2) 

C  INCREMENT  STRESS  IN  STEPS  OF  1000  PSI 
SU  =  SU  +  1000. 

IF (SU.LE. 60000.)  GO  TO  4 
IF(I.GE.5)  GO  TO  10 

9  1  =  1  1 

GO  TO  3 

10  STOP 
END 
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best  available  copy. 
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APPENDIX  B 


PROGRAM  WIEDEMANN 


(UNMODIFIED  MACHINE) 

PROGRAM  RRMOORE  (INPUT, OUTPUT, TAPE  5  =  INPUT,TAPE  6  =  OUTPUT) 
C  LOADING  PROGRAM  FOR  RRMOORE  FATIGUE  TEST  MACHINE 
C  INITIALIZE  STRESS  CONCENTRATION  DATA 
1=1 

C  DETERMINE  TEST  SPELCIMEN  SECTION  DIAMETER 
D  =  .2700 

C  PRINT  TABLE  HEADINGS 

3  WRITE (6, 8) 

8  FORMAT  (1H1 , 6X, *RAD* , 6X, *CKF* , 8X , *SN* , 8X, *SU* , 6X , *WPA*/) 

C  INITIALIZE  UNNOTCHED  STRESS  TO  ZERO 

SU  =  00000. 

READ (5,1)  RAD,CKF 
1  FORMAT  (2F10.3) 

C  COMPUTE  REQUIRED  ADDED  PAN  LOAD  FOR  AN  APPLIED  STRESS 

4  WPA  =(  (3.1416  *  (D**3.)  *  SU)/64.)  -  9.76 

C  CALCULATE  NOTVEH  SPECIMEN  ENDURANCE  STRENGTH  -  THEORETICAL 
SN  =  SU  *  CKF 

WRITE (6,9)  RAD,CKF,SN,SU,WPA 

9  FORMAT  (1X,2F9.3,2F10.0,F10.2) 

C  INCREMENT  STRESS  IN  STEPS  OF  1000  PSI 
SU  =  SU  +  1000. 

IF (SU.LE. 95000.)  GO  TO  4 
IF(I.GE.5)  GO  TO  10 
11  1  =  1+1 
GO  TO  3 
10  STOP 
END 
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APPENDIX  C 


PROGRAM  CYTOFR  (Updated) 

This  program  calculates  estimates  of  the  mean  and  standard 
deviation  of  the  cycles-to-failure  data  for  both  the  normal  and  the 
lognormal  distributions,  and  calculates  the  moment  coefficients  of 
skewness  and  kurtosis.  It  also  performs  the  Chi-squared  and  the 
Kolmogorov-Smimov  goodness-of-fit  tests. 

The  program  has  been  updated  since  it  was  previously  reported. 

The  main  program  was  revised  to  incorporate  a  sort 
routine  to  preclude  the  necessity  for  manually  ordering  the  data 
inputs.  Subroutine  CHISQA  (Chi-squared  test)  was  modified  to  provide 
for  automatic  combining  of  cells  at  the  tails  of  the  distribution 
when  the  end  cells  do  not  contain  at  least  five  failure  data  points. 
Subroutine  GRAPH  was  added  to  the  program  to  plot  a  histogram  of  the 
cycles-to-failure  data  based  on  the  cell  widths  and  number  of 
failure  data  points  per  cell  computed  by  the  CHISQA  subroutine.  The 
theoretical  distribution  curve  represented  by  the  parameters 
estimated  by  the  main  program  is  sketched  and  superimposed  over  the 
histogram.  The  plotting  of  the  histogram  and  of  the  distribution  is 
done  by  the  Cal -Comp  plotter  from  an  output  tape  generated  by  the 
computer. 

The  data  deck  for  operating  program  CYTOFR  is  in  three  logical 
sections  per  problem.  The  first  section  consists  of  two  cards.  Card 
one  consists  of  three  titles,  while  card  two  specifies  the  parameters 
necessary  for  the  statistical  calculations  in  CYTOFR. 


The  second,  logical  section  is  a  variable  number  of  cards,  each 
specifying  up  to  eight  data  points  for  analysis. 

Section  three  provides  parameters  for  plotting  the  normal  and 
lognormal  distributions.  The  first  card  is  a  parameter  list  for  the 
normal  distribution  plot,  followed  by  exactly  six  cards  of  footnotes. 
Next  is  a  parameter  list  card  for  the  lognormal  distribution. 

Multiple  prob.'  ms  may  be  executed  by  stacking  complete  data  sets 
behind  each  other.  A  list  of  important  variables  and  symbols  in 
program  CYTOFR  using  Fortran  language  follows: 
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List  of  Definitions  for  Program  to  fit  Normal 
and  Log-Normal  Distributions  to  Cycles - 
to-Failure  Data  (PROGRAM  CYTOFR) 

Main  Program: 

NDATA  =  DATA  =  number  of  observations. 

STRLV  *  stress  level  in  psi. 

AKURCY  =  accuracy  to  which  cycles-to-failure  data  are  known. 

RATIO  =  stress  ratio 

X(I)  =  cycles-to-failure  data 

CUMFRQ(I)  =  cumulative  frequency  of  each  X(I);  ie,  number  of 
X's  less  than  or  equal  to  X(I). 

PCAREA(I)  =  CUMFRQ(I) /NDATA 

Subroutine  to  calculate  the  mean  and  standard  deviation  of  the 
cycles-to-failure  data  (SUBROUTINE  MEAN) 

SIGMA  =  sum  of  the  X(I)'s 

XMEAN  =  average  of  the  X(I)'s 

D  2 

TOP 2  =  l  (X(I) -XMEAN y 

i=i 

DEV  =  standard  deviation  of  the  X(I)'s 

Function  subroutine  to  find  the  area  under  the  normal  curve 
(FUNCTION  PROB(X)) . 

X  =  abscissa  value  for  which  corresponding  area 

is  desired. 

PROB  =  desired  area. 


I 

1 


r~ 


l* 
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Subroutine  for  Chi-square  goodness-of-fit  test  (SUB-ROUTINE  CHISQA), 

K  =  number  cells. 

XMAX  =  largest  value  of  cycles-to-failure. 

XMIN  =  smallest  value  of  cycles-to-failure. 

CSV  =  cell  starting  value. 

CEV  =  cell  end  value. 

CLB  =  cell  lower  bound. 

CUB  =  cell  upper  bound. 

FREQ(J)  =  number  of  observations  in  cell. 

REQAREA(J)=  expected  value  of  cell. 

CHISQR  =  total  Chi-square  value. 

U(I)  =  Chi-square  value  of  Ith  cell. 


i 


Subroutine  for  Kolmogorov-Smirnov  test  (SUBROUTINE  DTEST) . 

Z(I)  =  abscissa  value  on  standard  normal  curve  for  a 
given  X(I) . 

ARUNCN  =  area  under  standard  normal  curve  from  -  to  Z(I) . 
DSTAT(I)  =  absolute  difference  between  the  data  cumulative 

frequency  and  the  hypothesized  cumulative  frequency. 
XMEAN  =  average  of  the  X(I)'s. 

DEV  =  standard  deviation  of  the  X(I)'s 

=  area  under  the  standard  normal  curve  from  -T  to 
+T. 


PROB(T) 
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DATA  DECK  STRUCTURE 


Colunms 


21-40 


Description 

Twenty  character  descriptive  title 
to  appear  at  the  top  of  each  printed 
output  page. 

Twenty  character  descriptive  title  of 
the  input  data  will  appear  on  printed 
output, as  well  as  the  X-axis  label  for 
both  slots. 


41-50 


Unit  of  data  measurement  (cycles,  inches, 
etc.) . 


Number  of  data  points  on  following 
card(s).  Must  have  a  decimal  point. 


11-20 


21-30 


31-40 


3  to  n** 


n  +  1 


1-10,  11-20,  . 

71-80 


Stress  level.  Must  have  a  decimal  point. 

Stress  ratio.  Must  have  a  decimal  point. 

Accuracy.  Must  have  a  decimal  point. 

Data  points,  punched  eight  per  card 
until  all  points  are  exhausted.  Must 
have  decimal  points. 

The  letters  "NORMAL"  followed  by  four 
blank  spaces. 


11-20 


21-30 


Length  of  the  X-axis  in  inches.  If 
zero  or  blank,  6.0  is  assumed.  Decimal 
point  is  necessary. 

Length  of  the  X-axis  in  inches.  If  zero 
or  blank,  5.0  is  assumed;  if  greater 
than  5.0,  5.0  is  assumed.  Decimal  point 
is  necessary. 


**The  notation  3rd  to  n  is  intended  to  mean  from  the  third  card  to  the  nth 
card.  In  the  case  of  34  data  points,  the  second  section  of  data  would 
stretch  from  the  3rd  to  7th  card  . 


DATA  DECK  STRUCTURE  (Continued) 
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l  S. 


t  >■ 
v  V 


u 

f 

f 

(f 

i 


I 

I: 

f 


£arc*  Columns 

31-hO 


41-50 


Slr60 


61-70 


n  +  2  to 
n  +  7 

n  +  8 


71-80 


1-50 

1-10 


Description 

Minimum  X-axis  value.  The  plotting 
program  may  find  it  necessary  to  alter 
this  value  slightly.  If  absent  or 
zero,  a  resonable  maximum  will  be 
assumed.  The  decimal  point  is  necessary. 

Minimum  Y-axis  value.  This  should  be 
blank  or  0. 

Maximum. X-axis  value-  follow  same 
rules  as  minimum  X-axis  value. 

Maximum  Y-axis  value.  If  absent  or  zero 
the  plotting  program  will  search  for  the* 
smallest  even  number  greater  than  (or 
equal  to)  the  height  of  the  tallest 
histogram  block,  an  automatic  adjustment 
will  be  made.  The  decimal  point  is 
necessary. 


Height  of  lettering  on  graph, 
height  <  .15.  Otherwise  this 
will  be  set  to  equal  .15. 


if  0  < 
parameter 


Footnotes  punched  as  they  will  appear 
on  the  normal  graph. 


The  letters  "LOG-NORMAL."  otherwise 
the  same  as  card  n  +  1 , 


The  program  for  CYTOFR  listing  in  Fortran  language  follows: 


O  U  O  O  O  h-  c.'  O  C  O  O  O  O  o  O  o  o 
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PROGRAM  CYTOFR  (INPUT ^OUTPUT , T APE 1= INPUT, TAPE 2) 

PROGRAM  TO  FIT  NOP.HAL  AND  LOG-NORMAL  CURVE  TO  DATA  AND  CHECK 
GOODNESS  OF  FIT, 

COMMON  CUMFRft(iOO)  , NQATA»X  (100)  ,DEV,XHEAN»CL9(9)  ,CU9(9)  « FRE  0(9)  ,K, 
.  CHISQR, TITLE (2) ,SUBTITL(2) ,CSV(9) ,CEV (9) , PCAREA ( 1G0 ) , DSTAT (100 > , 
appa  roi  .  pen  flop  a  ren  .rvrprn  roi  .MVHi'm.nfiTfl.  ak’iipnv. 


*  s  j  i  t  ■  «  «.  r  j  w  w  w  •  i  v  u  r  j  wy  *  «  y  »  7  v/u  «  \  r  j  ■  vn.'u.*-*  «  xu  v 

2  AREA (91 , REQARE&(9) ,EXFR£Q (Q) ,U (9) , Z( 100) ,NX(180),9. 
I  XMAX,XHIN,PSI, CO, 0, RATIO, XLENGTH,YLENGTH,YMAX,YMIN, 
«*  HLETTEF  ,C0M C 3 >  ,W, ALPHA 3  , ALPHAS,  FOOT (30)  ,IT,SKS,UNIT 
INTEGER  TITLE, SUBTI7L, FOOT 
EXTERNAL  °R0« 


INITIALIZE  PLOTTER 

CALL  INITIAL  (0,2, 0,3,0) 

10  PRINT  1 

— - - NDAT A=DATA=NUM3EP  OF  OBSERVATIONS 

- STRLV  =  STRESS  LEVEL  IN  PSI. 

X=  NUMBER.  OF  CYCLES  TO  FAILURE 
RE A0  50C, TITLE, SUBTITL, UNIT 
900  FORMA” (6A1 0) 

IF(E)F(D)  56,5 

5  READ  501 , DATA, S\FLEV, RATIO, AKURCY 
501  FORMAT (8F1G.Q) 

ndata=oata 

READ  501, (X(T) , 1=1, NO AT A) 

SORT  X(I)  TERMS  IN  ASCENOING  OECER. 

K=N0AT  A-l 

IF(K,LE.P>  GO  TO  70 
00  20  1=1, K 
Ns  NO AT A- 1 
IST9P=0 
00  10  J= 1, N 

IF  (X(J) ,LE.X( J+l))  GO  TO  10 
SAVE=X ( J ) 

X(J) =X (J+l ) 

X(J*1)=SAVE 
IST0P=IST0P+1 
1C  CONTINUE 

1F( ISTOP , E0, 0>  GC  TO  30 
2C  CONTINUE 

SET  CUMFROm  APPAY 

30  OO  40  1= 1 , N0ATA 
40  CUHFRQ { I ) = I 

RESET  SOME  CUMFRO(I)  ENTRYS  IF  XCI)=X(I+i)  OCCURS 
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DO  5. j  I=?,NDATA 
r*5  CDNTINUt 

) - PC 4  U4  =  -  (N)  Q-  OBSERVATIONS 

DO  759  I=i,  NDATA 
759  PCAREAd)  =  CUMFRQ (I)  /DATA 
PRINT  *08, TITLE, SUBTITL 

40*  FORMAT(*1*,55X,2A10,/,42X,*NORMAL  DISTRIBUTION  FITTED  TO  *,2A10, 

u/n 

IF  {RATIO. £0, 0.0)  GO  TO  414 
PRINT  *C2,  STPLEV,  RATIO 

tO 2  FORMAT (29X ^STRESS  LEVEL  =*,F7.1,+  PSI.+,16X 
lfltHSTRESS  RATIO  =,F6.3//) 

GO  TO  415 

4l«»  PRINT  416,  STRLEV 


~lr  FORMAT (29X,-»-STR£SS  LEVEL  =*,F7,1,*  PSI.*,16X 
1 , 23MSTRESS  RATIO  =  INFINITY//) 

*1"  PRUT  4G4, SUBTITL 
*0**  FORMAT  <56X  ,2A1D,/) 

PRINT  403,  (X(I> ,I=l,NOATA) 

403  FORMAT  { 6F2 1.  4) 

PRINT  3 

3  FORMAT  (1H0) 

CALL  MEAN 
CALL  CHJSOA 
CALL  OTfST 
CALL  ALPHA 

PE  AO  5  02 , IT , XLENGTH , YLENGTH , XMl , YMIN ,XMA , Y  MAX ,HL  ETTER 
90?  FORMAT (A1,9X,7F10.0) 

PE  AO  5 03, FOOT 
9  03  F 3PM  AT  (  5  A  1C) 

I f ( I T » N E . 1 HN )  GO  TO  57 
CALL  GRAPH 
53  AKUROYa,  C0-001 
DO  54  1=1, NOATA 

NX ( I )  =(ALOG<X(I)/20,)+AlOG(20.))*lQOO0C.  +  .5 

X(I>  =  MX  (I) 

5*  X(I)  =  X(I) /10OOC3. 

PRINT  l,  TITLE 
1  FORM*T<*l*,55X,2AiO) 

PRINT  4C1, SUBTITL 

•40i  FORMAT  (J^X , ♦LOG-NORMAL  DISTRIBUTION  FITTEO  TO  %2A10,///> 
IF  (RATIO. EG. 0.0)  GC  TO  41 7 
PRINT  402,  STRLEV,  RATIO 
GO  TO  418 

417  print  4if,  strlev 

418  PRINT  2, SUBTITL 

?  format (A9X,*L0GS  Op  THE  *,*tA10,/) 

PRI'IT  413,  <XU)  ,1  =  1, NDATA) 


.*13  F0RHAT(o(8X,P12.4)  ) 

DRINT  3 
CALL  MEAN 

CALL  CHISiA  '  " 

CALL  DTE  SI 
CALL  ALPHA 

READ  5Q2tIT,XLENSTH,YLENGTH,XMI,YMIN,XHA,YMAX 
IF(IT.NE.iHL)  GO  TO  57 
CALL  GRAPH 
GO  TO  7io 

-56  CALL  PLOT  <0.,G.,999) 

CALL  EXIT 

57  CALL  PLOT  (9.,0.,999) 

STOP  1111 
END 

SUBROUTINE  MEAN 

C - SUBROUTINE  tq  CALCULATE  THE  MEAN  ANO  STANDARD  DEVIATION  OF  DATA. 

COMMON  CUMFPD(lOO) ,N0 AT  A, X ( 100 ) ,DEV, XME A N» CL6 <9> ,CU8(9) ,  FRF  0(9)  ,K, 

1  CHISQR,TITLE(2) ,SURTITL(2>,CSV<9) ,CEV (9 ) , PCAREA ( 100) ,DSTAT(1G0> , 

2  AREA (9) , RFOAREA (9 ) ,EXFR£Q (9) ,U (9> , Z ( 10 0 ) ,NX(lU 0) , DATA,AKURCY, 

3  XMAX,XMIN,PSI,r-O,0,R,XL£NGTH,YLENGTH 
SIGMA=  C.O  • 

DO  I  1=1,  NOATA 
3  SIGM A  =  SIGM A+  X  C I > 

XHEAN  =  SIGMA/QATA 
T0P2  =  0.0 
00  9  1=1, NOATA 

9  T0P2  =  T032  «-  (X  ( I  >  -  XMEAN)**2 
DEV  =SQPT (TOP2/<OATA  -  1.0)) 

PRINT  H*,  XMEAN 


PRINT  15,  DEV 

1“  FORMAT (iOX,*SAMPL£  MEAN  =*,F14.4>  I 

15  POP. MAT  (1QX**ST0,  DEVI  ATION  =  * ,  F12 . 4)  ; 

RETURN 
END 

FUNCTION  PR09<  X) 

0 . THIS  SUBROUTINE  GIVES  AREA  UNDER  NORMAL  CURVE  FROM  -Z  TO  +Z 

C  WITH  AN  ACCURACY  OF  0,00005  1 

C - z  VALUE  GIVEN  PY  CALLING  PPOGRAM  MUST  BE  A  POSITIVE  NUMBER. 

IF  ( X- 1 »  2) 11,11,12 

11  XSQ=X*X 

PROP=  Q.79788465*X*(0. 9999977 >+-X5Q¥(  0. 16659^3  3-XSQ*  (  0.  0  246  33  31 9 -XS 
1Q*C. 00239748b7) ) ) 

RETURN  ! 

12  IF ( X-2 . 9 )  13,14,14 

13  XSQ=X*X 
PR09=1. 0 
PT£RM=1.  0 
FACT0R=1. 0 
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o>u  ir  =  j.  3 

471  PTf  ^4=-P72RM*XSO/(2.G*FACTOR) 

T£PM=P7f PM/000INT 
PR0B=°RCP4-TERM 

IP(  ADS  (TERM)  -  0.00007  )  80,90,90 
90  FACTOR  =FACTOP+i.O 

ODOTNT=OD')IMT«-2.0 
60  TO  970 

80  PROB=0 . 7R793455*X+PROQ 

RETURN 

14  RECXSQ-  1.0  /  (X*X> 

PRO 9=  i.O  -  0.79738453*£XP(-X*X/2.0)/X* (1 . 0-RECXSQM 1.  -PECXSO*(3. 

1  -  RECXSOMlF.  -  RECXSQMQ5.  )))) 

PE  TURN 
END 

SUBROUTINE  CHISOA 

C - SJRPPUTINE  TO  FIT  A  HISTOGRAM  TO  THE  DATA  AND  PERFORH  THE  CHI-SQUA 

C - TEST  FOR  THE  NORMAL  OR  LOG-NORMAL  DISTRIBUTIONS, 

COMMON  CUMFPQ(IOO) ,NDATA,X(100> , DEV ,XMEAN, CLB <9 ) ,CUB (9> , FREQ (9) , K, 

1  CHISOR, TITLE<2) ,SUBTITL<2) ,C3V(9) ,CEV (9) , PCARt A ( IOC » ,PSTAT ( 10 0 ) , 

2  ARr.A  (5)  ,  REQAREA  (9)  ,EXFR£0(9)  ,U(9)  ,Z(10  0)  ,NX  ( 10 0 )  , DATA ,  AKURCY , 

3  XMAX,XMIN,PSI,CD,0,R,XLENGTH,YL£NGTH,YMAX,YMIN,XMA,XMI,H,C0M(3) ,W 
DIMENSION  XFREO  (9 ) 

CHISQR=  .0 

C - TO  DETERMINE  THE  NUMBER  OF  CLASS  INTERVALS, K 

K=  1  43.3  * ALOGIO (OAT  A) 

REALK=< 

C . IN  0 RQEF  TO  DETERMINE  THE  RANGE, FIND  X(MAX)  AND  X(MIN) 

XM  AX  =  X (1) 

XMJN=  X(l) 

nO  17  I" 1 , MD AT  A 

IF (  y ( I)  , GT. XMAX  )  X Mfi X  =  X  C I) 

17  IF(X(I).LT.  XMIN)  XHIN=X  ( I ) 

RANGE=  XMAX-  XMIN 

C - TO  DETERMINE  THE  CLASS  INTERVAL  WIDTH, W 

C - -SOUTINE  TO  POUND  OFF  CLASS  WIDTH  TO  SAME  NUMBER  OF  PLACtS  AS  THE  A 

DIVIDE  =  1 . 0/ AKURCY 

?0  KW=  (  ( (RANGE  +  AKURCY)  /  PF.ALK)  +  .5*AKURCY)*DIVIOE 
p<1  =  KW 
W  =  RKi/DI VIDE 
DO  22  1=1, K 
A  =  I 

9  =  0 . 5*  AKURCY 
CSV(I)=  XMIN+(A-1.0)*W 

_  C.~V(I)=  C  S  V  C I )  4  W  -  AKURCY _  _ _  _ _ _ _ 

CLU  ( I)  =  rSv“(T)*-9 
2?  fJP(  I  )  =  CSV  ( I )  +  D 
CE V ( <)  =  XMAX 
CUR (<)  =  CEVvK)  4B 
DO  23  J=1,K 


ii'i' <r* t'friflrfC'1'  rn*f  u  — s 


23 


i 


?;~0(j)  =  D.  e 
no  2*  1  =  1 , ND4T A 
00  24  J=1,K 

Ip  CX(I) . G£»CL9( J) . AND.X  CI> .LT.CUB (J) ) 
24  CONTINUE 

00  25  J=1,K 
25  XFR£Q(j)=pcE0{J) 

Y=G. 


FRnO(J)=FREQ(J)4-l.O 


PRINT  62 *XHAV 
PRINT  63,XHIN 
PRINT  65 ,  W 

C - CHI-SQUARE  TEST 

26  PRINT  41 
PRINT  4G6 
00  31  1=1, K 

Z(I)=(  CUR ( I) -  XMEAN)  /  OEV 
T=  ATSt  Z(D  > 

30  AREA (T)=  PROR (T> /2«  0 
RzOAREA(l)  =  0.5  -  ARcA(l) 

M4NU=K-1 
00  32  I=2TMANU 
H=  I- 1 

IF<  (Zd)  .GE.  O.C.ANO.Z(H)  .GE.O.OJ.OR.  ( 
1  )  )  GC  TO  31 

kcOAPEA (I) =  AREA (I) +APEA (Ml 
GO  TO  32 

31  R-QARhAU)  =  ABS<  AREA(I) -AREA (M)  ) 

32  CONTINUE 

RcQAREA (K)  =  0 , 5-AREA CK-1) 

00  50  H  =  1 , K 

5C  EXFRFQfMlrrOATA^REQAREAd) 

1  =  1 

2420  IF (FREQ (I) «G£,5.)  GO  TO  2430 

EXFREQtl+i) =£XFREQ (1+1 >+EXFREQ ( I ) 
FREQ(I+i)=  FREQ (If 1) +FR£Q(I) 

J=I 


Z(I) .LE. Q.O.ANO.Z(H)  .LE.Q. 


00  2^25  L  =  1 , J 

exfreq ( L)  =  g . 

2-?c  FREQ  (L)  =  0* 

1  =  1  +  1 

GO  TO  2420 
2+  3  G  1=  K 

2440  IF(FREO(I) .GE.5.)  GO  TO  2450 

EXFRcO  < I- 1 ) =FXFR£Q ( I-i) +£XFREQ  < I ) 
FREQ (1-1) =FP£Q (1-1) +FP£Q { j) 

00  2445  L=I,K 
EX FR£Q.  (L  )  =  0  , 

2445  FREQ(L)=C, 

1  =  1-1 


i  1  ~'i*Vrfi* d  M imMi  Vfr- M&faiLt+dkiifttt Tin lOt  ri r* i  ->w  -  -  • 


.  ,.iA  ■>. .  - w— • 


GO  TO 

?*.'?  CONTINUE 

00  85  M=  1 ,  K 

U  (M ) =9 • C 

Ic( .10.0.)  GO  TO  35 
U < M )  =  (  CEXFR£Q(M)-FREQCM)>**2}/£XFR£f){M) 

3«  CONTINUE 
DO  90  M=1,K 
99  CHrS9R=CHISQ_R+U(M) 

- TO  PRINT  TH£"  TABLE  FOR  CHI-SQUARE’  TEST 

00  33  1=1  ,K 

33  PRINT  34,I,CLR(I) ,CUR(I) ,  EXFREQ(  I)  FREQ(I>  ,UCI) 

PPINT  35,  CHISOR 
DO  150  1=1, K 
15 G  FREQ (I)=XFFEO(I) 

6 2  FORMAT ( 1  OX , ^MAXIMUM  VALUE=* , F13. 4) 

53  FORMAT (10X*MINIMUM  VALU£=* , Fj.3.4) 

65  F0PMAT(1QX,*CLASS  WIDTH=*, F15. 4) 

~  t  FORMAT  C1H0) 

•+96  FORMAT  <3X,5H  C£LL«1QX,1 OH  LOWER  CELL,11X  ,  1  3HUPPER  CELL , i 2X , 3HEXPEC 
lTED,l3X,3H0BS£PVED,13X,liHCHI“SQUARED/8X,  &HNUM3E  P»1-jX,  5 H BOUNDARY , 
213X,  3HRRUN'0Af?Y,13X,9HFREQUENCY,12X,9HFRtQlJENCY,  12X,  13HVALUE  OF  Ct 
3LL/) 

3-,  FORMAT  (10X,I2»F20,4,hF21.4) 

35  COPMAT{*0*,77X,*TOTAL  CHl-SQUAFEO  VALUE  =*,Pl3.4> 

RETURN 

END 

SUBROUTINE  DTE ST 

C - SUBROUTINE  TO  CALCULATE  THE  KOLMOGOROV-SM1RNOV  D-VALUES, 

COMMON  CUMFRQdflGI  ,  NDAT A ,  X  ( 1G Q )  ,  DEV,  XMEAN,  OLD  (9)  , CUB (9 > , FREQ (9 >  ,K, 

1  CHISOR, TITLE (2) , SUBTITL (2 > ,CSV < 9) ,CEV<9) , SCARE A (10  0) , DSTAT ( 1 00 > » 

2  AREA ( 9  > , RED A  REA (9) ,EXFP£Q(9) ,U  (9) ,7( 10  0) , NX (10  0) ,DATA, AKURCY, 

3  xmax,xmin,psi,co,o,r,xlength,ylength,ymax ,YMIN*XMA»XM1» 

**  H , COM  f  3 )  ,  W,ALPHA3, ALPHA*, FOOT(30)  ,IT,SKS 

INTEGER  TITLE, SUBTITL 
00  796  1=1,  NDATA 
7(1)  =  <X<I)  -  XMEAN)  /OE  V 
IF  (Z(I) )  703,  7G4,  705 
7Q3  T  =  ARS (7  (I) ) 

^ - ARNCN= AREA  UNDER  THE  NORMAL  CURVE  TO  LEFT  OF  Z  FOR  NEGATIVE  7, 

A3 UN CN  =  ( 1, 0-PRO9(T) )/2.0 
DSTAT (I)  =  A°UNCN  -  PCAFLA(I) 

GO  TO  70G 

704  OSTAT(I)  =  .9  -  PCAREA(I) 

GO  TO  706 

705  T  =  7(1) 

G . ARUNCP=APEA  UNDER  THE  NORMAL  CURVE  TO  LEFT  OF  7  FOR  POSITIVE  Z. 

AkUNCP  =  DROB(T) /2, 0  +  ,500 

DSTAT(I)  =  ( A°UNCD  -  PCARF A ( I) ) 

7  05 . CONTINUE. _ 


r 


Reproduced  from 
best  available  copy. 


mm 
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00  9  3  I- i, NOATA 
90  OSTAT(I) =ABS(OSTAT(I) ) 

SKSrOSTAT  ( 1) 

HO  130  1=2, NOATA 

IP  COST AT  (IJ.GT.SKS)  SKS=DST  AT  Cl) 

100  CONTINUE 

?°INT  70F,SUBTITL 

POINT  707,  (OSTAT (I) ,1=1, ND AT A) 

70"  FORMAT  ( FF2G.  5) 

709  FORMAT  (//4QX,53H  O  VALUES  FOR  KOLMOGOROV- SMIRNOV  GOODNESS  OF  FIT 
n-ST,/,*-4X,*LISTED  IN  THE  SAME  ORDER  AS  *,2Ai0,/) 

RETURN 

END 

SUBROUTINE  ALPHA 

COMMON  CUMFRaClOO) , NOATA , X ( 100 > , DEV, XMEAN , CLB (9) ,CUB(9> , FREQ(9) ,K, 

1  CHI  SO  R, TITLE  (2)  ,SU8TITL(2>  ,CSV(9)  ,CEV  (9)  ,PC.AR£A  (100)  ,OSTAT  C10C)  , 

2  AREA (9) »REQAR£A(9) , EX FREQ (9) ,U(9) ,ZC10  0) ,NX  (10 0 ) , DATA , AKURCY, 

,  3  XMAX,XMIN,PSI,CO,D,RATlO,XL£NGTH,YL£NGTH,YMAX, YMIN,XMA,XMI, 

i  •+  H , COM (3)  » W, ALPHAS , ALPHA4 ,FOOT (30)  ,IT,SKS 

;  C  — —  SUBROUTINE  TO  CALCULATE  THE  COEFFICIENTS  OF  SKEWNESS  AND  KURTOSIS 

:  C - CALCULATE  THE  THIRD  MOMENT  OF  THE  DATA  (SKEWNESS) 

j  TO*3*  =  G «  9 

'  VAR  =  0.0  __  _  _ 

DO  710  I  =1,  NOATA 
VAR  =  VAR  +  ( X ( I)  -  XMEAN)**2 
71-0  TOp3  =  TO°3  +  (X  ( T)  -  XMEAN)**3 
SKEW  =  TOP3  /  DATA 
STOEV  =  SORT ( VAR/OATA) 

C . ALPHAS  =  MOMENT  COEFFICIENT  OF  SKEWNESS. 

ALPHAS  =  5KEW/(STDEV**3) 

C . CALCULATE  TH-  FOURTH  MOMENT  OF  THE  DATA  (KURTOSIS). 

T3P-+  =  C  .  3 

OO  ’ll  1  =  1,  NOATA 

711  TOP**  =  TOD 4  +  (X(I)  -  XMEAN)**<* 

TKURT  =  TOPA  /  DATA 

C . ALPHA4  =  MOMENT  COEFFICIENT  OF  KURTOSIS. 

AL  PH  A  4  =  TKURT/ (STDEV«*4) 

PRINT  712 
PRINT  713 

PRINT  714,  ALPHA3 ,  ALPHA4 

712  FORMAT  (///19X, 39HM0MENT  COEFFICIENT  OF  SKEWNESS  (ALPHA 3), 18X, 39HM 
IOHENT  COEFFICIENT  OF  KUPvTOSIS  (ALPHA 4)  /) 

713  FORMAT (21X,«FQR  NORMAL  DISTRIBUTION  ALPHA?  =  0. 0 * , 21X , *FOR  NORMAL 
iOISTRIBUTION  ALPHA4  =  3,0*,/) 

71<*  FOPMAT  (  28X , 2SHFOR  ABOVE  DATA-  — ALPHA3  =  F6, 3 , 2feX  ,  25HFOR  ABOVE  DATA 
1--ALPHA4  =,  p6 . 3) 

RETURN 

END 

SUBROUTINE  GRAPH 

__  COMMON  CUHFPQ ( 100) , NO AT  A , X ( 100 ) , 0£V, XMEAN,CL8(9>  ,CU3Q) ,FR£Q(9)  .K. 


c 

r* 

u 
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1  t M I :o ^  , T I TL£  ( 2 )  .  SU-lfl 7 L  { ?J , C S v7  oTc  £V (  9)  ,  sCrtFs fi  ( 13  j)  ,  PS T ' T  (if  a)  ~ 
-  *“-m)  »*EQA*tM9)  ,  i.yr=Ea(9),U(9>  ,2(100),  MX  (ICO),  DATA,  AKU-Ov.”  ‘ 

~  XMAX,XMIN,PSI,CO,0,P,XLSNGTH,YLENGTH,YMAX,vMrN,XMA,XMI, 

’*  H,  SOM  ( 3 )  ,  W,  ALPHA3 ,  ALPHA4* ,  FOOT  (3Q) ,  IT,  SKS » UNIT 
DETERMINE  OrPAULTS  CP  SPECIFIED  PARAMETERS 

IF(XLE  MGTM.tQ, 0. )  XL£NGTH=6. 

IP (YLENGTH.EQ, 0. )  YL£NGTH=5. 

IP (Y LENGTH • 67. 5. )  YL£NGTH=5. 

DO  1  1=1, K 

IP(YMAX.LT.FREQ(I) )  YMAX=FREQ(I) 

1  continue 

1= YMaV 


! 


( 


IF((i/2*?) .NE.I)  YMAX=YMAX+ 1.  *J  ’ 

e  XMIN  =  XHIN  -  0,10  *  (XMAX  -  XHIN)  | 

6  IP(XMIN  .  LT.  0.3)  XHIN  =0.0  i  1 

XOIF  =  XMA  X- VMIN  .  i  I 

H  =  3. 1C 


C 

C  DETERMINE  SCALING  PACTORS 
C 

XSCALE  =  ( XMAX  -  XMIN)  /  XLENGTH 
YSCALE  =  YMAX  /  YLENGTH 
E  =  IPIX (ALOG10(XMAX  -  XMIN)) 

STP  =  IC.3  **  E 
C 

C  LOCATE  PLOTTER  opn 

C 

CALL  PLOT(XLrNGTH+2. ,0. ,-T) 

CALL  PLOT ( C. «-ll. ,~3) 

CALL  PL C T  (0. ,5. ,-3) 

C 

C  CONSTRUCT  Y-AXIS 

C 

CALL  PLOT  (0. , YLENGTH,?) 
DIV=t,/YSCALE 

21  IP ( 0 IV ♦ G£«  (2 «*H) )  GO  TO  2  2 


l)IV  =  2.*PIV 

:  GO  TO  21 

;  22  *JTEOs0IV 

Y Y=  0 « 

23  CALL  PLOT  (.05,YY,3) 

CALL  RLCT  (-.05,YY,2) 

YN=yy*y SCALE 

CALL  MUM3ER  ( - . 3 » Y Y , H , YN , 0 . , - 1 ) 
YY=YY+ST£P 

IP(YY.Lfc.(YL£NGTH+.01)>  GO  TO  23 
YY=(yl-;nGTH-3.75)  /2. 

IF  (YY.lt, 0.)  YY=G. 

f  caLl-  SYMBOL  (  -  ,  4,  YY ,  H,  30Hr<<EOUENCY/CLASS 

/ 


INTERVA  L  WIDTH, 90 


.  ,30 


1 J 


o  o  o 
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CONSTRUCT,  DRAW,  AMO  LABEL  X-AXIS 

CALL  PLOT  (0. ,0. ,3) 

IF ( IT. EQ« 1HL)  GO  TO  25 
XMIN=IFIX(XMIN/STP) 

XMAX=IFIX( XMAX/STP+ 1 . 0) 

XSCAlE  -  (  XMAX  -  XMIN  )  /  XLENGTH  *  STP 

25  X0IF=XM AX- XMIN 
OIV=iO.*XDIF/XLEMGTH 

IP (XMIN. EO. 0. )  GO  TC  26 

call  plot  (.3,0. ,2) 

CALL  °LCT  (.35,0. ,3) 

CALL  PLCT  (XLENGTH, 0.  ,2) 

CALL  PLOT  (.35, .05, 3) 

CALL  PLOT  (.25, -.05, 2) 

CALL  PLOT  (.3, -.05, 3) 

CALL  PLOT  (.A,. 05, 2) 

GO  TO  26 

26  CALL  PLOT  ( XLENGTH , 0 ., 2 ) 

2*  IP(OIV.LT. 12.7)  GO  TO  30 

DIV=DIV/10. 

GO  TO  26 
3 C  OI\/=OIV/10. 

Ic(OIi/.LT.  0.2)  OIV=QIV*10, 

32  CALL  NUMBER  ( 0 . , - . 2 , H , 0 . , 0 . , 0) 

XX=0, 

OO  35  1-1,25 
XX=XXH./OIV 
1F(XX.GT. XLENGTH)  40,33 
.33  CALL  PLOT  (XX,.C5,3) 

CALL  PLOT  (XV,-. 05,2) 
XN=XMIN+I*XniF/(niV*XLF.Nr,TH) 

IF ( IT. £0, 1HL)  GO  TO  37 

CALL  NUMBS P  (XX-.l,-,2,H,XNf0.,0> 

75  CONTINUE 

40  00  41  I r 1 , 2 

IF(SURTTTL(I) .E0.1H  )  GO  TO  42 

41  CONTINUE 
1  =  2 

GO  TO  43 

37  CALL  NUMBER  ( XX- .  2 , - . 2, H, XN , 0, , 2) 

GO  TO  35 

42  1=1-1 

43  XX=(XLENGTH-T)/2. 

1=1*10 

CALL  SYMBOL  (XX,-, 5, ,15  ,SU8TITL ( 1) ,0. , I) 
IF(IT.EG.IHL)  GO  TO  46 
IF (STP. LT.  1.01)  GO  TO  48  . 

CALL  WHERE  (XX, YY) 

CALL  SYMROL  (XX,-.5,H,5H  X  1G,0.,5) 
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~Tl L  "w - 

CALL  NUMBER  (XX+H, YY+.5*H, . 5*H,Z , 0 . , -1) 
C 

C  CONSTRUCT  ANO  DRAW  HIST06RAH 
C 

GQ  T0  48 
46  DO  47  1=1, K 

CLP C I)  =  (CL3(I>-XMIN)  /XSCAL£ 
w7  C'J*3  ( I)  =  (  CUn  ( T)  -X'MIN)  /XSCALE 
GO  To  32 
48  CO  53  1=1, * 

CLMIJs  (  (310(1) /SIP) -XHIN)  /(XSCALt/STP) 
5C  Clint  I)  =  <  (CUP{I>ySTP)-XHIM)/  (XSCAL£/STP) 
52  CALl  PLOT  (CL3(1) ,0. ,?) 
no  35  1=1,  << 

Y=="?=0{I)/Y3CALE 
CALL  °LCT  ICL.9 ( I)  ,Y,2) 
call  plot  (cub(I),y,2) 

5<-  CALL  PLOT  (CUB  (I)  ,0.  ,2) 

55  CONTINUE 


A 

A 


i 

) 

*  £ 


\ 

I 

j 


1 

3 


/ 

!  C  ■'OMPUTE  AND  0°AW  NORMAL  CURVE  OM£  POINT  AT  A  TIMt 

*  «*■» 

\  GO  ST£3=XDI5^STP/100. 

!  JP (IT. EG. 1HL)  ST£P=STEP/STP 

C=1./(0?V*2. 53b65) 

,  XX=XMIM 

|  Ir  (  T~.  .  C  .  1HN)  XX=XMIN*STC 

'  CALL  PlCt(C.,0.,T) 

no  i:c  1=1,100 

Y=C*£XP(“.5*(XX“XHEAN)^+2/D£V*"2) /YSCALc^NOA T A* W 
f  XU= (XX-yniN^STP) /XSCALE 

;  IP ( !7.£G. 1HL)  XU= (XX-XMIN) /XSCALE 

j  IF  (  <t'.GT.?P.)  GO  TO  10G 

'  IffXHlN.E'J.P.I  80,70 


7G  IP  (XU. GE.O.4*)  6  0,50 
8C  CALL  PlC-T  (XIJ,Y,2) 

GO  TO  ICO 

p?  CALL  3LC'T  ( XU  ,  Y  ,  7 ) 

100  X<=XX+GTc° 

UTH£j  ALPHA-NUMERIC  COMMENT A PY 

1 3 G  CAl  l  PLCT(C. ,-1. ,-3) 

CALL  SYMBOL  (0. ,3. fH, 11HMEAN  VALUE «. C. . 11) 

C-LL  SYKOL(0.,-2.*H,H,19HSTAN0APD  DEVIATION) , 0 .  ,  19) 


-  i 


t 

I 


uti  -i^-vttrtfflftfr1 
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CALL  3yK30LCO.,-ib;*H,H;rHiaiI?renn',d7^F’~  '  - 

~  JH0’1™*  CALL  NUM8SP  CXX,0.,H,XM£AN,0.,1> 

«uTw«Sw??«  MUM8ER,XX*0-’"’XHE4,‘’°- -3> 

XIN=XIN+2,*h 

C4U  NUM8ER«XX,-2.*H,H,OEV.O.,i) 

IF (IT* -0« 1HL>  CALL  NUHBERC XX, -2. *H,H,OEV,0 » , 3) 
uALL  MOMBERCXX,-4.*H,H,SKS,0.,31 
CALL  MUHBER(XX,-6.*H,H,CHISQR,C.,3) 

CALL  NUMB£9(XXt-8.*H,H, ALPHAS, 0., 3) 

CALL  NUM9E R ( XX, -10**H,H, ALPHA 4,0*  .3) 

CALL  SYMBOL  «XIN,0.-,K,UNIT,  0. ,  10) 

.CALL  SYMBOL  (XIN»-2, _*H,H,UMIT,  0. ,  10)- 

CALL  SYMBOL ( 0 . »-14,*H,H,FOOT (1) *  gTTsO)  — — — - > 

SYMQOLfO* »-16»*H,H, FOOT (6) ,0* ,50) 

^ [  SYMQOLCO. ,-i8.*H,H,FOOT(li) ,Q.,5G) 

r2(S  !yMSm^‘,“20#'fH,H,FOOTa6)»0^50> 

CALL  oYMB0L(0«,-22«*H,H,F00T(2!),0.,50) 

CALL  SYMBOLCO.f-24**H,H,r0OT(ii  a  50 

CALL  PLOT  (  XLENGTH+2* , C. ,3)  ’  ’ 

IF(TT.HC.IHL)  GO  to  150 

XX= ( X LENGTH-3. 75) /2* 

IF( XX. LT . 0  « )  XX=0. 

“tu4YK30L  <XV'6-?S,H,30HNORMAU  DISTRIBUTION  »ARANET£RS  ,0 .  ,  30) 

150  XX s  (XLEi.'GTH-V*  25)  /2* 

IFCXX.LT. 3.)  XX=0. 

^CALL  SYMBOL  (XX , 6. 25 , H, 34HL0G  NORMAL  DISTRIBUTION  PARAMETERS,  0.  , 

RETURN 

END 


APPENDIX  D 


PROGRAM  WEI BULL 

This  program  calculates  the  three  Weibull  distribution  parameters 
(3,  n,  and  y)  from  cycles -to -failure  data.  It  uses  those  parameters  to 
calculate  cycle  life  for  99%  and  90%  reliability  with  a  90%  confidence 
interval.  It  also  performs  the  Chi-squared  and  Kolmogorov-Smirnov 
goodness-of-fit  tests. 

The  program  input  consists  of: 

1.  A  header  card  -  to  identify  the  data  block. 

2.  A  set  of  data  cards  (in  increasing  order  of  cycles-to— failure) 

3.  Trailer  card  -  to  separate  data  blocks. 


The  input  format  for 

a.  Columns  2-7 

b.  8-9 

c.  10-40 

d.  41-46 

e.  48-52 

f.  55-80 


the  header  card  is: 
date  code  in  alphameric  format 
blank 

run  identification  in  alphameric  format 
number  of  data  (sample  size)  in  fixed  point 
format 

minimum  life  increment  in  fixed  point  format 
not  used 


Example: 

Dec  71  WEIBULL  SL  =  100,000  SR  =  Infinity  35  100 

The  input  format  for  the  data  cards  is: 

a.  Columns  2-7  cycles  to  failure  in  fixed  point  format 

b.  9-15  component  life  in  fixed  point  format  (same  as 

for  individual  fatigue  life  tests). 


209 

c.  20-23  date  code  (prints  out  only)  in  alphameric  format 

d.  25-27  number  of  suspensions  in  fixed  point  format  (either 

failures  just  removed  from  test,  or  remaining  good 
items  when  testing  by  groups). 

e.  28-31  blank. 

32-35  test  code  in  alphameric  format  (Note:  28-42  simply 
prints  as  punched  and  can  all  be  left  blank  or  used 
as  comments  space) . 

36-39  lot  code  in  alphameric  format. 

4Gr43  blank. 

44-80  not  used. 

The  input  format  for  the  trailer  card  is: 
a.  Columns  1-8  not  used. 

9-12  punched:  -  1.0  in  floating  point  format. 
13-80  not  used. 

By  use  of  the  trailer  card,  the  program  is  written  to  process  as  many 
sets  of  data  as  desired.  An  end  of  file  card  is  used  to  signal  the  end  of 
the  last  data  deck. 

Following  is  a  list  of  important  variables  and  symbols  used  in 


program  WEIBULL: 


List  of  Definitions  for  Program  WEIBULL 

Main  Program: 

NDAT  =  number  of  data  points 

W  =  NDATA  +  NODATA  =  DATA  =W=V=J-K=  FNZ  =  NODAT 
IACTL  =  cycles  of  test  at  which  a  failure  occurs 
IX=Z  =  cycles  of  life  of  specimen  at  failure 

MI.NL  =  IACTL 

INCR  =  minimum  life  increment 

C  =  cumulative  life'  increment 

R  =  median  rank 

Rj  =  log (log)  median  rank 

Qx  =  log  (X  -  G) 

Bj  =  B  =  weibull  slope,  $ 

BETA  =  inverse  of  slope 

Ej  =  E  =  goodness  of  fit  of  regression  line 
G7  =  minimum  life  parameter,  y 

U  =  median  life 

ETA  =  scale  parameter  =  n 

CG  =  plus  confidence  interval 

ONE  =  1%  life  =  99%  reliability 

CONE  =  upper  confidence  limit  on  1%  life 

CONM  =  lower  confidence  limit  on  1%  life 

TEN  =  10%  life  --  90%  reliability 

CTEN  =  upper  confidence  limit  on  10%  life 

CTENM  =  lower  confidence  limit  on  10%  life 

CU  =  upper  confidence  limit  on  median  life  (U) 
lower  confidence  limit  on  median  life 


CUM 


Subroutine  for  Kolmogorov-Smimov  Test 
(Subroutine  DTEST) 

Z(I)  =  Weibull  cumulative  frequency  distribution 
CUMFREQ(I)  =  cumulative  observations  (number  of  failures) 

PERCF(I)  =  data  cumulative  frequency  as  percentage  of  failures 
DSTAT(I)  =  absolute  difference  between  the  data  cumulative  frequency 
and  the  hypothesized  cumulative  frequency 
Subroutine  for  Chi-squared  test  (Subroutines  CHISQA  and  CHISQB) 

K  =  number  of  cells 

XMAX  =  largest  value  of  cycles  to  failure 

XMIN  =  smallest  value  of  cycles  to  failure 

CSV  =  cell  starting  value 

CEV  =  cell  end  value 

CLB  =  cell  lower  bound 

CUB  =  cell  upper  bound 

‘t'Vi 

FREQ(J)  =  number  of  observations  in  Ju  cell 

REQAREA(J)  =  expected  value  of  cell  (percentage) 

EXFREQ(J)  =  expected  number  of  observations 

The  program  WEIBULL  listing  in  Fortran  language  follows: 


>F- 


{ 


S' 

$ 

4 
ff 
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JC— — WSIHULL 

C-’ - WElHULL  .  .  _  _ 

C - WE  I  f3ULL 

PROGRAM  WEI8ULL  ( INPUT* OUTPUT, TAPE2«!.NPUT*TAPE3«0UTPUT* 

1  TAP-EX*  TAP-E»->J.APE5.t  BLOlP-TAPE-U _ _ _ _  . 

DIMENSION  Y(IOO)  *FREQ{9)  ,Cl_8*9)  ,CUB(9)  »DSTAT  (100)  *CUMFRQ  ( 1 00 )  t 
1  PE«Cf(100) 

CQMMOM/NA/.  X*-.R..  _ _ _ _ _ 

COMMON  /N5/  IACTL*  IX*  Al*  A2,  NOR*  A3*  A4,  A5*  A6 
1  J  SB  o 

1^0 
ICOUN  =  0 

WOQ.  a.  jQ _ _  _ _ _  _ J _ 

XPREV  a  0»0 
RPREV  =0*0 

REMIND,  L  .  _ . . .  . .  _ 

REWIND  5 

READ  (2*10)  NODAT*  incr»m 

.  .if X£ufi2jj_jl3t8.{i  .  _  .  _ _ _ 

10  FORMAT  (4QH  *216,18) 

30  IF  (NODAT-50)  82*83*83  . 

02  WRITE  (3*4ft)  ...  __ . .  .  _ _ _ _ 

40  FORMAT  (SHlDATE* I5X*9HRUN  IDENT  ) 

WRITE  (3,10) 

7  KEA0.(.2.tii04— IACXL-*  IX.»  AX*-  -A2JL_N0R-t_A3»- -A4j--^S^-A6— 

20  FORMAT  (17,  lx*  17,  lx,  2A4,  i3,  4A4f  f16,6) 

IF  (IX)  4,  3,  2 


i 

1 


2 

3 


b 

5 


;  4 

p~—~ 

!c - 

ic— — 


j  =  j  *  i 

K  =  K  +  i 

1  =  1  +  1 

Y  ( I )  =  IAC.TL 
IF  (NOR)  6,  6,  5 
NOR  =  1 

NOD  s  NQO-+  NOR 
WRITE  (4)  IACTL* 
GO  TO  7 

X F  .(NODAT...?  NODI . J3 , 


IX*  Al*  A2,  NOR*  A3,  A4,  AS, 

9-8.  . . . . 

ERROR  STOP  -  NO,  OF  DATA  NOT  CORRECT 


A6 


b  WRITE  (3,30)  NODAT*  NOD 

30  FORMAT  (22H1N0,  OF  DATA  INCORRECT 

REWIND  4  .  ..... 

GO  TO  83 
9  REWIND  4 

WRITE  (.3.1 .22.0)  NODAT*  J i-JLNCfUM .  . 

220  FORMAT  (1HO»4x*11HNO.  OF  OATA  I6,10X,13H 

115H  MIN  LIFE  INCR  I6,5X,5H  M  s  ,16//) 
WRITE.  (3*230.) .  . 


/IHOf  16,  5X»  16  /  1H1 ) 


NO.  OF  FAIL  I6,10X. 


n 


o 


J. 


0 


0 


'1  ! 


nr-*-*'-  •«  iaaMn*  •■‘-iT'iwfin  iiMwitirmfui-.  nt'nnA'w 


j__  - - 


I  l  - - - 
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230  FORMAT  (2X*6hACTUAU»3x,4HC0MP*56x*4hC0MP/ 

13X»4hLIFE  ,4X»4HLJFE  »9H  P  OATE  »4H  N0R,6X,10HTEST  LOT 

- 21 1 X 1 1 1  HMEQlAli-&Aa&, SJUAHLIFE  //) _ 

Z  *  0*0 
W  a  NOOAT 
NDATA  a  NODAT 


DATA  *  NODAT 
■  AKURCY  a  1, 

__V  js_  K _ 


READ  (4)  IACTL»  IX*  Al»  a2*  NOR*  A3,  A4,  AS,  A6 
REWIND  4 

..  til  ML  IACXL _ _ 

FNZ  =  J 

IF  (MINL  -  1)  11,  11*  12 

ll_MINL~s.J _ ... _ _ _ _ 

INCR  *  1 
GO  TO  13 

_42 — MINL-.*-MINW-*4 _ _ 

13  R 1  a  1,0  -  2,##(.1,Q/W)  ♦  {1,0  -  2, ##(1*0  -  1  * 0/W) ) / ( W  -  1,0) 
REWIND  4 

_ DO,  J.4  -I—S— !.♦— K _ 

READ  (4)  IACTL,  IX,  A1 ,  A2,  NOR,  A3,  A*,  A5,  A6 
X  a  IX 

- IEKX>--L6J-46±4U7 - 

16  IF { I  -  1)  18,  18,  19 
19  IF(XPREV)  18,  18,  21 

— 21 _ Bl-a-fipR£.V _ 


18  K1  a  NOR 

DO  K2=  1,  Kl 

.V.-J5  .  V — ~ — l-*-0 — — . _ _ _ 

RlNVal.o*  (W-.1,0)#(R1-1,0*2,0*#(-1,0/W)  )  /( 2*0## (1, 0-1, 0/W) -1,0) 
22  Z  a  HINV  ♦  <W  ♦  1,0  -  RINV)/(l,0  ♦  V) 

GO  TU  15 

17  IF ( I  -  1)  24,  24,  23 

23 .  JLEJKRkO/J— 26,1- 2.6-,  _2.4 _ _ _ 

24  Z  a  L  +  (W  ♦  1,0  *  Z)/(1,0  ♦  V) 

26  Ral,o-2,0##(-1.0/W)4(  (Z-1,0>/  ( W-l  ,0  >  >  #  (2,0*#  (1 . 0-1 ,0/W>  *>1 ,0 ) 

,...JLjULi.ltO _ _ _ 

15  XPR£V  a  X 
RPREV  =  R 

._Aj6-*IUX _ - 


241  FORMAT(lXfJMx,l7,lX,2A4,iX,I3,3X»4A4*Fl6*6,Fl2,0) 

ICOUn  a  ICOUN  *  1 

. IF..  (ICOUN _ -_AB).  4J _ 

4 1  ICOUN  a  0 
WRITE (3,400) 

14  WRITE  (5)  X,ir  . 

REWIND  4 
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C  t 


r* 


l  \ 


REWIND.  .5.  .  - .  _  _ 

El  *  6.0 

IF(YCl)  .LE.  1000)  GO  TO  117 


IJ 


IFiY(l)  ,6T.  10000)  2NCR  *  10000 
GO  TO  127 
1.1 6— IUCR_1— LO  0  0 
GO  TO  127 
l 17  INCR  =  100 


1000)  M  s  M  «  1000 
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IF  (M  *GT* 

£  ,r  _  _  ..x  -r. ,  _  ^  .  ...  - .  _  

00  27  KN*M,MINL*INCR 
QSUM  a  0.0 

rsum_.«.-A*.o. . .  .  _ _ _ _ _ 

QSOS  *  0.0 
RSOS  a  0,0 

PRQQ_a-M- _ _ _ 

G  *  KN  -  1 
00  28  I  s  1,  K 

.REAa..-{Sl_X*R _  .  _  _ _ _ _ 

IF ( X)  28,  28,  29 
29  IF  <  X  -  G)  31 »  31*  32 

c -  NEGATIVE  ARGUMENT  IN  LOG.  FUNCTION 

C«— — 

.  .3.1  WRITE.  X3_,l9m _  _ _ _ 

100  FORMAT ( 1H1 ,26HNEG,  ARG,  IN  LOG.  FUNCTION  /,1H1) 
GO  TO  83 

32  Ql  5  -ALOG-U  -  G)  — - - 

IFIR)  31,  31,  34 

C - 

.O'——.-  NE6A-T4-VE-  ..ARGUMENT--I-N-.log.  -FUNCT-I-ON- 

c - 

34  Rl=  aLOG(ALOG(1.0/(1,0  -  R) ) ) 

.QSUM_3_asUM-*- 0-3 - 

RSUM  =  RSUM  +  R 1 

Q 1  *  Ql 


1  I 


— i  ii 


+ 

♦ 


ae 


QSOS  3  QSOS 
RSOS-J!_aSOS...*_RJLjt_RX . 
PROD  3  PROD  +  Ql  #  Rl 
CONTINUE 

-REWXND—5 _  .  -  .  _ _ 


]  t 


30 


B  a  (FNZ  *  PROD  -  QSUM  ♦  RSUM)/(FNZ  #  QSOS  -  QSUM  *  QSUM) 

A  a  (RSUM  -  B  *  QSUM)  /  FNZ 

C  ?„.S.QRl.{.tFN Z.  JU1SQS-  A  QSUM )-»—4£NZ.3?-RSOS-»^RSllM-  JLJtSJtHpJ 

E  a  <FNZ*PRGD  -  QSUM  «  RSUM)/C 
IF (E  -  El)  37,  36,  36  ! 

E.l.  _  _ _ _ _  _ _ „ _ i 

Ql  :  G  l 

Bl  a  8 

A 1  a.,A  .  . . . .....  ! 


i 


t 


lMM|tl.||f.-|ll  hi"*-  -'-' 


1^1 


fc- 


2IS 


27  CONTINUE 

37  H  *  8  +  1  •  INCR 

.■35L.1E11  nCB^-IMP.).,  1.6 _ 

38  AR3  a  EXP  (  -Al> 

BETA  ■  1,0/81 

_ -£IA.JL  lO,«L.9Jii6I  *AR6I  *  *  BETA _ 

U  *  61  *  (Q.69315*ARG)**8ETA 
ONE  *  61  ♦  T0.01005#ARG)**BETA 

B  a  B1  *  <1,0  *  1.163  /  SQRT(W)) 


,450 


<1.0  *  1.163  /  SQRT(W)> 

CG«Gl  +  . 5# (U-Gll*(4,32l59#»(  1.0/8) -0.074#* ( 1 ,0/B)  >/U**U.0/8)) 

- ...CQMS_T— =-.(.1-^645-  »  .U ). ../ .  t SORT i  H )_.  »  0.69315  »»  BpT A  1  . . —  ... 

FACT  =  CONST  *  10.010038  #  (0,995E-02**BETA/B1) 

CONE  s  ONE  »  FACT _ 

CONM  a  ONE  -  FACT 

_ .EACX-a^CQNSJ^Jt_.3^1a2iL7Afi-ft-  .( Q 1 1043An*aacTAyBi , _ 

CTEN  »  TEN  ♦  FACT  ^  —  ' 

CTENM  «  TEN  -FACT 

— EACX_j«_,CONST-  A,  iU69-3l5.*Aa£XAZl&J..»  fl  .  f, q 3 1  ^ 

CU  3  u  *  fact  - 

CUM  3  U  -  FACT 

- 

PI  I  PlIMTKlTMliy  i  Tt?p  lit#  rti  .r»i  . .  ^ 


,  ~ — - - _ 

213X.12HMINIMUM  LIFE  ,11X>9hPLUS  CONF./ 

35X.2F20.S*// 

'  “  '5fx^3F^^|“^fC£NJ~J^L^'S-il^^R^US^CmF--s-^aX*-^HMT^IJS-  -CONE-./  ... 
i451  ..llL^  LIFE»11X»9HPLUS  CONF .  1  OX , 

35X  »3F20^5^//)*  LIFE  ,11X’9HPLUS  conf  00X3  10HMINUS  CONF  ,/ 

!  CALL  CHISOa  (Y,DATA»NDATA,PROB»AKURcY»XMEAN.DFV.Z  ri  ptrrt  torn 

1  X««,XMIN,a8,CUB,NUMINTS,CELLTO>  ’XM“N'DEV'2’B>  •>»  .ET».«SO 
CALi — CtilSAg  ..tY..».NDAlAji.GljLBl.« ETA 4 Ch^rqP) _ _ 

iCnuhin?s!ceuSdi,XMAX,XMIN’CLB,CU8,SksTaT,CHIS0R’®i’eTa'®1*nwt* 

...  .ea  -to lJL  _ _ _ 

!  83  CALL  PLOT  (Q.0»  0*0#  999) 

<  call  EXIT 

END. _ 


UMtiM&i Oiiatk* 


~ . * 


- - -  «. 


ooo  o  o  o  ooo 
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SUBROUTINE  DTEST  (Y,81 ,G1 ,U»NODATA,DSTAT, PERCF, CUMFRQ, ETA, SKSTAT) 

SUBROUTINE  TO  CALCULATE  THE  KOLMO0OROV-SMIRNOW  0-VALUES 

DO  SuO  ~I= 1~ *N0^ DATA~  ~  ~ 

ZU>  a  1.0  -  EXP  <-U(Y(I)-Gl)/ETA>**Bl>) 

5Q0.  CONTINUE _ 

SET  CUMFRQ (2)  ARRAY 


DO  SOI  IS1 »NODAT A 

501  CUMFKQ(I)  a  I 

PERCF  =~f7n)  OF  THE~NUM8£?  OF  DATA 

DO  5a2.-IsltN0.DAXA _  _ 

502  PERCF (I)  =  CUMFRQ (I) /NODATA 
DO  503  1=1, NODATA 

5  0-3  DSTAUX-Us-Z-4-14  .«_p£ftC£<44 - 

PRINT  520 

PRINT  521 »  (OSTAT(I) ,1=1, NODATA) 

52.1  FORMAT.  ( 6iiax, El 0^5.1 1__. _ _ 

520  FORMAT  l//40X,53H  0  VALUES  FOR  KOLMOGOROV-SMIRNOV  GOODNESS  OF  FIT 
1TEST/41X,52H{LISTE0  IN  THE  SAME  ORDER  AS  CYCLES-TO-FAILURE  DATA)/>; 

SKSTA-T  .=_0*.0  . ..  - - - 

DO  10  1=1, NODATA 

IF(ABS(D5TAT(I) ) .GT.SKSTAT)  SKSTAT  *  ABS(0STAT(I) ) 

10  CONTINUE . . . - _ _ _ _ 

PRINT  400,  SKSTAT 

400  FORMAT (// ♦ 1QX»#K0LM060R0V-$MIRN0V  TEST  RESULT  *  *,FB,5,/) 

_ RELUliN _ „ _ _ _ 

_ mo _ _  _ -  - - - 
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!  SUBROUTINE  CHISGA ( X ♦ DATA , NDATA . PROS ,  AKURCY , XMEAN  » DEV , Z 

1  1  tQ.1  j  AJUEIA  *£REfltXM-4A  tJUlIN.«.CL8.>.CuB.>K,ju _  __  .  .... 

c - subroutine  to  fit  a  histogram  to  the  data  and  perform  the  chi-sou* 

jC— - — ■ TEST  FOR  THE  WEIBULL  DISTRIBUTION 

:  JLUM£<!IS1QN..XJ 50j-t--CSX.I5U.t- .CEX.tA)j  CLBf9),  CUBI3U _ 

IREQArEA (9) » Area (9) ,£XFREQ (9) *  FREQ (9) ,  U{9) 

CHISQR*  .0 

,n - -TO  ogTERMIWE  IHEL .NUMBER..  PF-.CLASS.  -LNTEHV.M.&OC _ 

K  a  1,0  ♦  3,3*ALOG10 (DATA) 

realk«k 

!Ca?kssINL  flgDEfi— Ifl  DEI£RM1NE-XH£_£ANG£4  FJ1ND_JU.XAX4_AND. JtXMlNJ _ 

XMAX*X(1) 

XMlNs  X(i) 

HO  1 7 LJaJL».NCAlA _ _ _ _ _  _  .  ..  _ 

j  IF (  xm.OT.XMAX  >  XMAX  a  X(I) 

,17  IF(X(I)/.LT,  XMIN)  XMJN»X(I) 

RAr4G£« _ XMAX-  XMIN _ _ _ _ 

C - TO  DETERMINE  THE  CLASS  INTERVAL  WIDTH, W 

C - ROUTINE  TO  ROUND  OFF  CLASS  WIDTH  TO  SAME  NUMBER  OF  PLACES  AS  THE  A 

|  ...  UTVTuE  s  1.0/akurcy _ 

j  KW  *< ( (RANG£*AKURCY)/REALK) ♦.5#AKURCY>*DIVI0E 

I  RKI  a  KW 

i  W._*.JJK.i/JD.lVlDE.  _ _ 

,  PRINT  141 

1  PRINT  241 

. -PRINT -1-77.1  JJQATA,  .Glt.-aU._EXA _ _ _ 

1  PRINT  *1 

!  PRINT  62, XMAX 

. .  „  .  PRINT- 03tXMXN.  _ _ _ _ _ _ J 

PRINT  65,w 
B  =  0.5«^KURCy 

: . QO  22LJ-UK. _ _ _ 

A  =  I 

CSV  f  I )  a  XMIN*  U-I,0>#W 

..  C  EV.1L) Ji— CSX.iXl* W -  AKURC3L  „  _ _ _ _ -  - 

CLB ( I ) a  CSV { I ) -8 
CUB ( I )  =  CEV(I)  +B 

-  diL. -C.QHIUXUE.-  _  .  .  _ _ _  _ _  —  ... 

CEV(K)  *  XMAX 
CUB (K)  a  CEV(K)  +B 

_ _ _  _ _ _  .  _  . 

23  FREQ ( J) =0  •  0 

DO  24  I a I, NO AT A 

DO.  24-J514.K _  _  _ _ 

IF (X ( I ) «G£,CL8 ( J) , ANO.X (I) .LE.CUB ( J) )  FREQ ( J)  •  FREQ(J)  +  1,0 

24  CONTINUE 

C-----CHI-SQUARE.  TEST-.-.  .  „  _ _ _  _  .  _ 

PRINT  406 
DO  30  1=1  »K 

«  AREA.(U._s  UQ„  -EXP  (  -  ( I  (-C.U8.tI.)  -GjJ./EjAJJ»»auJ _  . 


IF  11  ,E&.  1)  GO  TO  51 

IF  (X  ,«T.  1  .AND.  I  »UT *  K)  60  TO  52 

-  _  .HEQAH£A-tKl_-9L-I*.0  — -  .ARE A.(  K.).  _ _ 

GO  TO  30 

t  R£QAKEA(I)  a  AREA  (I) _ . 

I  GO  TO  30 

!  52-  R£QAR£AiiJ_J^RE4U£-^ - 

30  CONTINUE 
76  DO  80  M  *  l»K 


£XER£Q1M A*R£Q  AREA  iMi__  _ _ — . — 

U  (M) a ( (  EXFREO (M) -PREO (M) ) ##2) /EXFReO (M) 

80  CHlS<JR*CHlSQR*U{M) 

88  DO  33  I.  k  1  ,K 

33  PRINT  34* If CUB (I) »CUB(1) »  EXFREQ (I) *FREO (I) *U(I) 

-  .  .R8XNI— 35-f— CH-1SOR - - - 

b2  FORMAT (  10X»  14HMAXIMUM  VALUEs«F15.6> 

63  FORMAT (  10Xf  14HMINIMUM  VALUE®,  Fl5.6) 

b5  -F  QR-MaIt _ U0X4--4^CL  A3^fLLDXH«-»-  -F4  _ _ _ _ 

41  FORMAT (1H0) 

4 0 6  FORMAT^  ( 8Xt5H^CELLflOX  1 

213X »  8HBOUNDARY»13Xf9HFREQUENCYf 12X,9HFREOUENCYfl2X,13HVALUE  OF  CE 
3LL/) 

XORdATL-OIlXf-1 2-4  SfcZUA) - - -  -  - j 

135  FORMAT  (lHOf81X#25HTOTAU  CHI-SQUARED  VALUE  *9FlO,<>//)  j 

'  141  FORMAT  (1H0i70X,#CHI-SQUaREO  TEST#,//) 

i  ,24-1-  FORMAT  UHQaTOX.i  *F1XED.~  CEU^tt&THS&fci^ ) - - \ 

;  177  FORMAT  { 1H0 »  10Xf  #INPUTS  «  *fll0»  3F15.3*/)  ! 

78  CONTINUE 

RETURN - -  -  - 

END  ___  _ 


0 

0 


iin  itV#4iVA  fgi 


•? 


\  ,'k\  I  dl  Pt*  *■  — * 
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|  SUBROUTINE  CHISQB  <X,NDATA, G1 » B1 »ETA*CHISQR) 

|  JUMEnSIQN  JU5JXLI _ JCLB  (SL)  CUB. (91*  REQABEA-W-U  -AREA49J-*-  FREO-WJ-i 

I  2EXFREQ (9) t  U(9) 

•C— —SUBROUTINE  to  fit  a  histogram  to  the  data  ano  perform  the 

^™-CHl-&iaiLABEa.  TES-T—EOR.. lflULL.-DXSl.aigU WN —  - - 

PRINT  34 I 

!  CHI5QR  »  0,0 


JLa-JL 


DO  26  K«5,W.DATAf5 
J  a 

1  F-.(K  LT-4-.N0  ATAJ— CUaCvU-g-j  X4  K )  -*JC4X«044v'2*U - 

IF  <K  ,EQ.  5)  CLB ( J) *X ( 1 ) 

IF  ( K  ,GT.  5  .ANO.  K  ,LT.  NOATA)  CLB  (J)«CUB(J-1> 


IF(L.NE*0)  AREA { J) *1. 0-EXP (-{< (CUB {J)-Gl)/EtA> #*81 ) ) 
IF(L.EO.O)  AREA{J)  *1 o 0 


!  IF(J.EQ.i)  REQAREAf J)aAREA(J) 

IF(J.GT.I.AND.L.NE.O)  REQAREA (J) .AREA (J) -AREA (J-l ) 

- 1  E^p^L-t.Sj-GO-JT-OL-27 - 

GO  TO  26 

27  IF(L.NE.O)  J*J+1 

. CD&tJl*X(-NQATA.)-  _  _ _ 


I  CL8{J)*Cu8(J-1) 

!  REQAREA (j) *1, 0-AREA {J-l> 

— - I  F-  <-  L~  NE-t — 0-)--FftEO  (  J )  -a-L- 

j  26  CONTINUE 


I  *  J 

1 _  ..  -DO- - 

EXFREQ(J)  =  NDATA#REQAREA(J) 

25  CONTINUE 

. K-a-i- - - 

62  I  a  1 

2420  IF  (EXFREUU)  «GE,  5.)  GO  TO  2430 

.  .  „EXER£0.(J J-.lj  ,  s.  .£XEREO-(X--fc-l4 — *— EXFREQ4-I  l - 

FREQ  ( 1  +  1 )  =  FREQd  +  l)  ♦  FREQ  ( I ) 

,  J  =  I 

!,  *  .  ...D0._2425„.L5).»J _ _ _ _ 

!  EXFREQ(L)  *  0. 

'■  2425  FREQ  (L)  s  0. 

S  GO  TO  2420 

,2430  I  =  K 

244.0  .IE_4EXFBEiUW.  -X3EX-5..4  4SO_m-24SO - 

f  EXFREQ(I-l)  «  EXFREQ(I-l) ♦EXFREQ(I) 

|  FREQtI-1)  =  FREQ(I"l)  ♦  FREQ (I) 

1  .  .._D0-14_45...U?X^  _ _ 

EXFRtQ(L)  *  0. 

2445  FREQ(L)  =  0, 


I 


I 


j 

i 


i 
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a 


I  -a  X-l  ~  _ 

GO  TO  2440 
2450  CONTINUE 

00-.aS-.Mai.*£..-  -  --  -  . . 

U(M)  =  0*0 

IF  (EXFREQ(M)  .EG*  0.)  GO  TO  85 
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SUBROUTINE  GRAPH  (FREQxXMAX-iXMINxCLB.tCU3.»SKS*CH-lS0R.8ETA-»E-T-A-«- 
1  GAMMA «NDATA»K»CELLWD) 

DIMENSION  FREQ(9) ,CLB(9) ♦CU8(9) 

OUTEGEa  £.00X130 J.tSUBT ITU 2) . .  . . . 

LOGICAL  NITIAL 

DATA  NITIAL  /  .TRUE*  / 

"  READ  PLOT  CARD  ’  ~  ~  ~~ 


J2£  AILL2.t-4.QD ).  I  PLOT*  SUBTITLE  IREN 
400  FORMAT (4A10) 

IF(EOF(2))  999,3 

.  3Uf-(I  £L(1T  •ME+Imzi Bull).  .GG._T0-9.3S _ 

IF (NITIAL)  *»5 
4  NITIAL  «  .FALSE. 

IF { IPEN  ,EQ.  l^niALL  POINT)  PEN  *  0,0 
CALL  INITIAL  (0»1»PEN,Q) 


401  FORMAT (5A10 ) 


..  .  DETERMINE.  DISTANCES.  .  . . . .  - 

2  XLENGTH  =  6*0 

- -V-LENom  ---5*0 - -  - . -  — - 

H  a  0.15 
YMAX  s  0,0 

.QOi.lsl#K.  - . . . . 

iF(YMAX.LT.FREQd)  )  YMAXaFREQ(I) 

1  CONTINUE 

.FRINGE-  =_lWAOJtNDAT  A-  -  -  - _  -  - -  .... 

FRINL  a  0»2S*NDATA 

IF  (YMAX  .GE.  FRINL  .AND.  YMAX  ,LT.»  FRINGE)  GO  TO  7 
IF.LYMAX  »^E.,.ER_I.NGEJ-  YMAX.  j*.  IELX1.Y.MAX_*_-ERTNGE4 
GO  TO  6 

7  YMAX  a  IFIX(YMAX  ♦  FRINL) 

_  JL.CLQJmjNii£ _  .  _ _  .  _ - _  . 

I 8 YMAX 

IF  < <I/2#2) .NE.I)  YMAXaYMAX*!. 

.  .X!AICL=..  MJNL-.IU-L0  «_  LXMAX_-  XMIN1.  _  .  _  . .  .. 

XOIF  =  XMAX  -  XMIN 


DETERMINE  SCALING.  .F.ACTJDRS _ 

XSCALE  =  (XMAX  -  XMIN)  /  XLENGTH 

..YSCALE  -a.  YMAX../.  YLENGTH  __ . 

E  a  IFIX(ALOG10(XMAX  -  XMIN)) 

STP  a  10. 0  ««  E 


nal^.K<JUU>. 


non  on 
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CALL  PLOT  (XLgNSTH ♦?•«()«  t  *3) 
CALL  PLOT Cw*,-1 1.^3) 

CALL  PLOT  i0.,5.,~3) 
CONSTRUCT  Y-AXIS  . 


CALL  PLOT  tO* ♦ YLENQTH»2) 

0TV«1 « /YSCALF _ _ 

21  IF(0IV.GE. (2,*H) )  GO  TO  22 
0IV*2,#0IV 

GQ  .  -XU—2.1-  .  _  _ _ 


22  STEP*DIV 
YY*0. 

2.3.  ..CALL . RLQ.T.  -U.0-5-,XY.».3X- 

CALL  PLOT  (-.05,YY,2) 

yn=yy*yscale 


YY*YY+STEP 


IFm.LE.  (YLENgTh+.OI)  J  GO  TO  23  j 

Y.Y-3i.YLENGXH*iLI51/2^  _ _ _ _ 4 

IF  (YY.LT.O.)  YYxO, 

CALL  SYMBOL  (-.A,  YY, H*30HFREQUENCY/CLASS  INTERVAL  WIDTH, 90,  ,30)i 


CONSTRUCT »  DRAW,  AND  LABEL  X-AXIS 


XMlNalFIX (XMIN/STP)  , 

XMAX  a  IFIX (XMAX  /  STP  ♦  1,0)  ; 

Xai£-a-XMAX-«-XMIJj - J 

XSCALE  *  XOIF  /  XLENGTH  *  STP  j 

DIV*10.*XDIF/XLENGTH  I 

IF.{XMlN^Ea,D.,  ).  GO  T-O.  Zb _  -  .  _  _  -_i 

CALL  PLOT  (,3»0.»2) 

CALL  PLOT  (.35,0. ,3)  i 

CAU — BLOT — (XLENGTH-,4*  ».2.L  — . - . - . .  .  _ „ 

CALL  PLOT  (,35,,05,3) 

CALL  PLOT  {,25, -.05, 2) 

CALL  .PLOT  { ,3  »**.  05 » 3) . - . -  .  . . . 

CALL  PLOT  ( « A , , 05 , 2 ) 

GO  TO  29 

Zb  CALL  P-LOJ.  (XLENGTH 0.  ,£)- _  ..  .  _  _ _ 

2«  IF (OiV.LT * l2,7)  GO  TO  30 
DlVsOlV/lO, 

..GO  IU_28..  -  -.  _ _  ..  _ _  _ _  _ _ _ 

30  DIVaUlV/10, 

IF(OlV,LT.0.2)  oiv«div*io. 

32-XALL-NUMr£r — _ _ _ - _ _ — 

XXaO, 

DO  35  1=1,25 

.  XXaXJUl^UlV- _ _  -  _  _ — .  ...  _ 

IF(XX.GT. XLENGTH)  40,33 


i  ni^'  '  — 


.  4 
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33  CALL  PLOT  <XX..o5,3) 


XN*XMIN+I*XDIF/ (DIV*XLENGTH) 

CALL  NUMBER  {XX-.1*-#2»H*XN*0.»0) 

35-  -COhlT-LNUS - 

40  00  41  1*1,2 


IF(SUBTITU(I) .EQ.1H 
~  4l" 


)  SO  TO  *2 


42 

k2 


continue 

1=2-- _ 

SO  TO  43 
1*1-1 

XXg.(ALENSXHw.I  1/2  »-  _ _ _ 

1*1*10 

CALL  SYMBOL  (XX, -,5, , 15, SUBTITL ( 1) , 0< 

IE.CSXg-»-LX>-l.»-0-U — GO— tO— 4.8 _  _ 

CALL  WHERE  (XX,  YT.  IFAKE) 

CALL  SYMBOL  (XX*-.5»H*5H  X  10»0.*5> 
CALL— WHERE— CXX-^- -Y.Y-»  -I£AKE-) _ _ 


tl) 


C 

CL 

C 


CALL  NUMBER  (XX*H,YY+.5#H,.5*H»E.0.»-1) 


48  DO  50  I31 »K 

— CLB-lXL^ClilLBJJ-LZSXPJjXMXNl/.t.XSCALE/Slg-)- 
50  CUB(I)*( (CUB(I)/STP)-XMIN)/(XSCALE/STP) 
52  CALL  PLOT  (CLB ( l > , 0. *3) 

_ DSL55-_LsLUK _ 


54 

55 


Y*FREQ { I }/YSCALE 
CALL  PLOT  <CLB(I),Y*2) 

.  CALL..  BL0J-.(C.IIBXLL,X,^_ 
CALL  PLOT  (CUB(I) ,0,»2) 
CONTINUE 


C. 

C 

C 


COMPUTE  AND  DRAW  NORMAL  CURVE  ONE  POINT  AT  A  TIME 


lQ _ 


.6.Q._SI£E._*l  X£LIF  *_5ie_/_15.(L 
XX  *  XMIN  *  STP 
CALL  PLOT (0 « 1 0 • < 3) 

_ EACI  .=  .EX£i=.a£lA) _ -  _ _ _ 

CHK  *  EXP (-1*0) 

IF  (BETA  ,LT •  1.0)  YSCALE*YSCAL£*EACT/CHX 

.  .  ..BE.  jelJ3£U_Z-ELIA. _ _ 

IDOIT  *  2HN0 

00  100  I  a  1,150 

_ _ IF_LSaMMjA_,»_9X,^.xXJ-.-6.Q— IQ.-IdQ. _ 

Z  *  (XX  -  GAMMA)  /  ETA 

Y  *  BE  *  Z  **  (BETA  -  i.O)  *  EXP  (  «  1.0  * 


* 


Z  **  BETA). 


Milin'l  I  ..lln'irn)  rr" 
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V 


l  ■ 


Y.  «_X  /.  YSQAkE.  *  . NDAIA  *1.C£LLM D 
XU* (XX-XMIN*STP) /XSCALE 
IFdUOIT  .EQ.  2HN0)  GO  TO  90 


IF (XMIN* EQ,0. )  80,70 
7 o  IFUU.GE.O.*)  So,9q 

JLO  CALL.ULQX.  LXU.*Xi2j _  _ 

GO  TO  100 

90  CALL  PLOT  (XU,Y,3) 

. _  IOOIT  »  3KYES _ _ 

100  XX*XX+STEP 

OJHEH-ALgHAyNUMERlC.  CQMMENXAfW. _ 


-i 


130  CALL  PLOT (0. »-l . t-3) 

CALL  S  Y  MBOL  ( 0  To  Vo  To » H  ,  2  A  H  K  6  L  M  0  G  ORO  V  -  S  M IRNO  V  ^T  ESTT » oTo7240 

CALL  WHERE_tA?U  YY.,  1F_AKE) . . . 

XXaXX+H 

CALL  SYMBOL  <0.0f-2,0*H,H,l7HCHI-SQUARED  TEST?# 0 , 0 , 1 7) 

CAU  SYMBOL  ( 0 , 0.,  -4 .  Q.«H#  Ht  2lHMElBjULi — SU3g£—(ELExA-M-«iu  0 ,2L) 
CALL  SYMBOL  (0.0.-6.0*H,H,21HMINIMUM  LIFE  (GAMMA) t , 6 . 0 . 21 ) 
CALL  SYMBOL  (0.0 #-8.0*M#H*22H$CALE  PARAMETER  (ETA) * ,0.0*22) 

CALL.  NUMBER— UX,i).*0^H,SKS^O^O^3U- - 

CALL  NUMBER  (XX,-2.0*H,H,CHISQR,0.0,3> 

CALL  NUMBER  (XX#-4.0*H*H»8ETA»Q,0*3) 

CALL  NUMBER  {XX,-8.o#H,H,ETAtO.O,-l) 

CALL  SYMBOL (0., -14. *H,H, FOOT (1) , 0 • « 50 ) 

CALL 

CALL  SYMBOL (0. »-l8»*H, H, FOOT (li)*Q,»50) 

CALL  SYMBOL (0.. -20. *H,ri, FOOT ( 16) ,0.,50) 

CALL.  S.Y.MBOL.(0....-^2.»H»li4F00T(21.)-,.0.^S04- 
CALL  SYMBOL (0. t-24.#H#H»F00T (26) ,0.,50) 

XX=(XLENGTH-3.75)/2. 

LE.CXX-*  LT^iU-l-X 


CALL  SYMBOL  (XX,6.25,H,31HWEIBULL  DISTRIBUTION  PARAMETERS# 0# 
999  RETURN 


0,31) 


;j 


_ ) 


M 


I  M 


"t  1 


I  1 


‘  t 

%  i 


t  * 


mi-*  -ajA 


APPENDIX  E 


PDP  PROGRAM  TO  CALCULATE  ENDURANCE  STRENGTH 
PARAMETERS  FROM  STAIRCASE  TESTS 


C-FOCAL,  1969 

01-10  A  “MINIMUM  STRESS  LEVEL",  YP,  ! 

01.20  A  "STRESS  INCREMENT",  DP,  ! 

01.30  A  "NO  OF  SPECIMENS",  NS,  ! 

01.40  T  "IF  TEST  IS  BASED  ON  FAILURES  THE  CODE  IS  0",  ! 

01.50  T  "IF  BASED  ON  SUCCESSES  THE  CODE  IS  1",  I 
01.60  A  "WHAT  IS  THE  CODE?",  Co,  * 

01.70  A  "NO  OF  STRESS  LEVELS  IN  TEST",  1,1,! 

01.74  S  CU  =  0 
01.75  S  A  =  0 
01.76  S  B  =  0 

01.77  T  "NO  OF  SPEC  IN  EACH  LEVL  STARTING  FROM  THE  2ND  LOWEST" , 
01.80  FOR  J  =  1,  1,  1-1;  DO  4.0 

02,10  S  SD  =  1.62*DP*((NS*B-A+2)/NS  2+0.029) 

02.20  IF  (CO)  2. 3, 2. 3, 2. 4 
02.30  S  MU  =  YP+DP*(A/NS-.5) 

02.35  GOTO  2.7 

02.40  S  MU  =  YP+DP*(A/NS-.5) 

02.70  T  %10.03  "MEAN",  MU,  !,  "STD  Dt1'",  SD,  ! 

02.80  Q 

04.10  A  NI,  l 
04.20  S  CU  =  CU+1 
04.30  S  A  =  A+CU*NI 
04.40  S  B  =  B+CU  2*NI 
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APPENDIX  -F 


PDP-8  PROGRAM  TO  FIND  POINTS  ON  THE  GERBER 
PARABOLA  AND  THE  VON  MISES-H5NCKY  ELLIPSE 
FOR  A  GIVEN  MATERIAL  AND  STRESS  RATIO 


Symbols : 


rs  =  R  =  Stress  ratio 

Su  =  SU  =  Mean  of  static  ultimate  strength 
Se  =  SE  =  Mean  of  endurance  strength 

sme  =  ME  =  Mean  stress  corresponding  to  Sv  . 

ve 

Sve  =  SV  =  Stress  vector  mean  on  von  Mises-Hencky 
ellipse  for  stress  ratio,  rs. 

^>nD  =  ‘VIP  "  Mean  stress  corresponding  to  S„  . 

*  vp 

^Vp  ^  ~  Stress  vector  mean  on  Gerber  parabola 
for  stress  ratio,  rs. 


01.10  A 
01.20  A 
01.30  A 
01.40  S 
01.50  S 
01.60  S 
01.70  S 
01.80  S 
01.90  S 


"STRESS  RATIO",  R,  J 
"SU",  SU,  !. 

"SE"  SE  1 

A=FSQT( (SE*2) + (Rt2) * (SUf 2)) 

ME=SU*SE/A 

A£=R*ME 

SV=FSQT ( (MEt2)  +  (AE+2)  ) 

B=FSQT((R  2)  *  (SUM)  /  (SEi2) +4*  (SUf2) ) 
MP=(  -R/2) * ( (SUt2)/SE) +B/2 


02.10  S  AP=  R*MP 

02.20  S  SP=FSQT ( (API2) + (MPf 2) ) 

SV-:  MP’  AP-  sp’" 


APPENDIX  -  G 


PDP-8  PROGRAM  TO  FIND  THE  ESTIMATE  OF  THE  MEAN 
STRENGTH,  THE  CORRESPONDING  MEAN  AND  ALTERNATING 
U)ADS,  AND  A  SUITABLE  MEAN  LOAD  INCREMENT  USING 
THE  VON  MISES-HENEKV  FAILURE  CRITERION 

*  W  A 

C-FOCAL,  1969 


01.10 

01.20 

01.30 

01.40 

01.50 

01.60 

01.70 

01.80 


•’DIAMETER",  D,J 
"STRESS  INCREMENT", IS,.1 
"ULTIMATE  STRENGTH", SU,.' 
"ENDURANCE  STRENGTH", SE, .’ 
"STRESS  RATIO", R,«. 

A=3. 1416*(Dt2)/4 

SM= (SE*SU) /FSQT( ( (SU f 2) * (Ri2) 

PM=SM*A 


+  CSEt2)) 


02.10  S  IM=IS/FSQT(1  +  (R+2)) 
02.20  S  IP  =  IM*A 


02.30  T  "  MEAN  STRESS 
02.40  T  %9 . 03 ,  SM,  IM, 
02.50  GO  TO  1.50 


STRESS  INC 
PM,  IF, l! 


MEAN  LOAD  LOAD  INC. ",!» 
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APPENDIX  -H 


PDP-8  PROGRAM  TO  FIND  THE  MEAN  AND  ALTERNATING 
LOAD  STEPS  FOR  STRESS  RATIOS,  rs  =  ”,  FOR 
STAIRCASE  TESTING  WITH  THE  AXIAL 
FATIGUE  RELIABILITY  RESEARCH  MACHINE 


Symbols : 


Sy  =  Stress  vector 

Sn  =  Mean  stress 

Sa  =  Alternating  stress 

PM  =  Mean  load 

PA  =  Alternating  load 


*W  A 

C-FOCAL,  1969 

01.10  A  "DIAMETER",  D,! 

01.20  A  "STRESS  RATIO", R,! 

01.25  A  "MAX  MEAN  LOAD", PM,! 

01.30  S  A  =  3.1416*Dt2/4 

01.35  T  A  SV  SM  PM  SA  »,"  PA", 

02.10  S  PM  =  PM-1 

02.15  S  SM  =  PM/A 

02.20  S  SA  -  SM*R 

02.25  S  PA  =  SA*A 

02.30  S  SV  =  SM*FSQT (1+ (R+2) ) 

02/40  T  %9.03,  SV,  SM,  PM,  SA,  PA,!!  , 

02.50  GO  TO  2.10 
* 
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APPENDIX  -  I 


PDP-8  PROGRAM, TO  CALCULATE  THE  LOAD  FOR 
STAIRCASE  TESTING  AT  THE  STRESS  RATIO, 
rs  =  »,  FOR  THE  AXIAL  FATIGUE  RELIABILITY 

RESEARCH  MACHINE 


*W  A 

C-FOCAL,  1969 

01.10  A  "DIAMETER", D, ! 

01.20  A  "ULTIMATE  STRENGTH", SU, ! 

01.30  A  "STRESS  INCREMENT", IS, i 
01.35  S  SM=0 
01.40  S  PM=0' 

01.45  S  SE=0.45*SU 
01.50  S  A=3.1416*(Dt2)/4 
01.55  S  P=SE*A 
01.60  S  IPA=IS*A 
01.65  T  "LOAD",%9.03,P, ! 

01.70  T  "LOAD  INCREMENT", %9. 03, IPA,! 

01.75  A  "ROUNDED  ALT  LOAD",P,! 

01.80  A  "ROUNDED  ALT  LOAD  INC",PAI,! 

02.10  S  SA=P/A 
02.20  S  SI=PAI/A 
02.30  S  SA=SA+6*SI 
02.40  S  P=P+6*PAI 

02.50  T  "  DIA  SV  SA  PA  SM  PM",!!! 
02.60  FOR  1=1,1,11;  DO  3.0 

03.10  S  SA=SA-SI 
03.20  S  P=P-PAI 
03.30  S  SV=SA 

03.40  T  %7.03 ,  D,  SV,  SA,  P,  SM,  PM,!! 
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DETAILED  TEST  DATA 


This  section  contains  the  detailed  test  data  which  were  used 
in  the  analyses  discussed  in  Section  2  to  determine  the  results  and 
conclusions  of  Sections  3  and  4.  Included  are  the  calibration  and 
experimental  data  for  the  Wire  Fatigue  Machines,  Wiedemann  Fatigue 
Machines,  and  the  Axial  Fatigue  Machine. 


Table  8.1-1  wire  Fatigue  Research  Machines 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No.  1 

Group  No .  l 

Wire  Diameter  .040  in. 

Date  Feb.  26.  1972 

Material  AISI  4340 

Deflection  Angle  8 

deg. 

Remarks : 

NO. 

Pan 

Axial 

Ib.L.H.  Strain 

B.L.H.  Strain 

Measured 

Weight 

i 

Stress 
fP/A)  . . 

llnd.  Reading 
(refei*enco) 

Ind.  Reading 

Strain 

Micro  in/in 

1,295 


1.545 


1,580 


1,305 

1,570 

1,305 

1,590 

1,305 

1,575- 

1,310 

1,590 

Mean  Measured  Strain  =  [280.5  y-in/in 


Table  8.1-1  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Lire  Fatigue  Machine  No. 
Wire  Diameter  .040 
Material  AISI  4340 
Remarks : 


Group  No.  1 _ 

Date  Feb.  26.  1972 _ 

Deflection  Angle  16  deg. 


B.L.H.  Strain 

B.L.H.  Strain 

Measured 

Ind.  Reading 
(reference) 

Ind.  Reading 

Strain 

Micro  in/in 

Pan 

Weight  I  Stress 


1,250 


1,295 


1,295 


1,295 


1,305 


1,305 


1,305 


1,305 


1,310 


2,160 


2,160 


2,125 


2,160 


2,130 


2,170 


2,155 


2,125 


2,170 


Mean  Measured!  Strain  =  848  ly-in/in. 


Table  8.i_i  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


I 


V 


Table  8.1-1  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No. _ 1_ 

Wire  Diameter  .040 _ 

Material  AISI  4340 _ 

Remarks : 


Pan 

Weight 


Axial 

Stress 


Group  No.  i _ 

D'ate_Fe]^_26„t_I9Z2 _ 

Deflection  Angle  22  deg- 


B.L.H.  Strain 

B.L.H.  Strain 

Measured 

Ind.  Reading 
(reference) 

Ind.  Reading 

Strain 

Micro  in/in 

1,250 


1,295 


1,295 


1,295 


1,305 


1,305 


5 


2,660 


2,655 


2,665 


2,655 


2,670 


1,305 

2,660 

1,305 

2,655- 

1,310 

2,670 

1.425 


1,365 


1,360 


1,370 


1,360 


1,365 


1,355 


1,350 


1,360 


Mean  Measured) Strain  =  1 365 L 5  v -in/in. 


\ 
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Table  8.1-1  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


- - - , 

U’ire  Fatigue  Machine  No.  1  Group  No.  i _ _ 

Wire  Diameter  .040 _ in.  Date  Feb.  26.  1972 _ 

Materi al  AISI  4340 _ -  Deflection  Angle  24  deg  • 

Remarks :  _ _ I 


0 

Pan 

Weight 

Axial 

Stress 
. fP/Al  ...... 

B.L.H.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/in 

n 

1,250 

nESSHHi 

1,570 

1,295 

2,815 

1,520 

1,295 

■2,820 

1,525 

mm 

1,295 

2,835 

1,540 

1,295 

2,820 

1,525 

• 

1,305 

2,835 

1,530 

mm 

• 

1,305 

2,825 

1,520  ■ 

8 

1,305 

2,825 

1,520 

9 

1,305 

2,82S 

1,520 

10 

1,310 

2,840 

1,530 

• 

Mean  Measured 

Strain  1,530 

]i  -  in/in 

• 

t 

■ 

s 


Table  8.1-1  Continued 


l  Sr 

!  t 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


V.'ire  1 

L'ire  1 

Mater. 

Remar 

7atigue  Machine  No.  1  Group  No.  l 

>i ameter-  .040  in.  '  Date  Feb.  26.  1972 

Lai  AISI  4340  Deflection  Angle  26  deg. 

<s: 

NO. 

Pan 

height 

Axial 

Stress 

fP/A'l 

B.L.H.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured. 

Strain 

Micro  in/in 

1 

1.250 

2.980 

1.730 

2 

1,295 

2,980 

1,685 

3 

1,295 

2,985 

1,690 

4 

1,295 

2,985 

1,690 

5 

1,295 

2,985 

1,690 

6 

•  ■ 

1,305 

2,985 

1,680 

7 

1.305 

2,990 

1,635 

8 

1,305 

2,940 

1,635 

9 

1,305 

2.985 

1,680 

10 

1,310 

2,985 

1,675 

- 

• 

■ 

J 

'  j 


Mean  Measured]  Strain  1,679  y  -  in/in 


Yable  8.1-2  Wire  fatigue  Research  Machines 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  Ko.  2  Group  No.  2 _ 

Wire  Diameter  .040 _ in.  Date  Feb.  26.  1972 _ 

.Material  AISI  4540  Steel _  Deflection  Angle  4  deg. 

Remarks : 


NO. 

Pan 

Weight 

Axial 

Stress 

fP/A) 

B.L.H.  Strain 
Inch  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/in 

1 

1,060 

1,145 

85 

2 

1.110 

1,250 

140 

3 

•  1.110 

1,240 

130 

4 

1.120 

1,250 

130 

S 

1,120 

1,250 

130 

6 

1.115 

1,260 

145 

7 

‘ 

1,115 

1,240 

125  • 

8 

.  1,105 

•  1,255 

150 

9 

1,105 

1,225 

120 

10 

- 

1.100 

1,240 

140 

• 

Mean  Measured 

Strain  =  116. 

5  u  -  in/in. 

nf-  -ci  i  *iii" 
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Table  8  .1-2  Continued 

FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


hire  ] 

Wire  I 

Materj 

Remarl 

:atigue  Machine  No.  2  Group  No.  2 

)i ameter  .040  in.  Date  ,Feb.  26.  1572 

Lai  AISI  4340  Steel  Deflection  Angle  12  deg. 

cs: 

NO. 

Pan 

Weight 

Axial 

Stress 

fP/Al 

B.L.H.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured  . 

Strain 

Micro  in/in 

1 

1.060 

1,665 _ 

605 . 

2 

. 1.110 

1.760 

650 

3 

• 

1.110 

1.715 

605 

4 

1.120 

1.775 

655 

S 

1.120 

1.705 

585 

6 

■ 

1.11S 

1.780 

665 

_  7  _ 

■  • 

1.115 

1.72S 

610 

a 

1.105 

1,720 

615 

_ 2 _ 

1.105 

1.690 

585 

_JJL_ 

1.100 

1.735 

635 

. 

- 

■1  1 1  WKk 

Mean  Measured 

Strain  =  621 

u  -  in/in. 

’ 

. 
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Table  8.1-2  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No._ 

Wire  Diameter _ .040 _ 

Material  AISI  4340  Steel 
Remarks: 


Group  No.  2 _ 

gate  Feb.  26.  1972 
Deflection  Angle  16  deg' 


i! 

[j 

iJ 

Li  I 


NO. 

Pan 

Weight 

Axial 

Stress 

fP/A) 

M 

2 

3 

i 

n 

i 

5 

6 

•a 

B 

• 

B.L.H.  Strain  B.L.H.  Strain  Measured 

Ind.  Reading  Ind.  Reading  Strain 

(reference)  Micro  in/in 


1,060 

2,050 

990 

1,110 

2,140 

1,030 

1,110 

2,095 

985 

1,120 

2,155 

1,035 

1,120 

2,090 

970 

1,115 

2,115 

1,000 

1,115 

2,110 

995 

1,1.05 

2,110 

1,005 

1,105 

2,065 

960 

1,100 

2,140  . 

1,040 

,  1  ! 
j 


I 

i 

iJ 

0 

o ; 


I  Mean  Measured! Strain  =  1 .OOP 


^  m/m. 


A  l  \ 
■ »  1 


Group  No. 2 


Wire  Fatigue  Machine  No.  2 

Wire  Diameter  .040 _ in.  Date  Feb.  26,  1972 _ 

Material  AISI  4340  Steel _  Deflection  Angle  18  deg- 

Remarks :  _ _ 


KO. 

Pan 

Weight 

Axial 

Stress 

fP/Al 

B.L.H.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/in 

n 

1,060 

2,255 

1,175 

1,110 

2,310 

1,200 

3 

• 

■  1,110 

-2,275 

1,165 

bm 

1,120 

2,320 

1,200 

5 

1,120 

2,265 

1,145 

6 

• 

1,115 

2,320 

1,205 

a 

• 

1,115 

2,285 

1,170 

8 

1,105 

2,275 

1,170 

9 

1,105 

2,240 

1,135 

10 

1,100 

2,290 

1,190 

m 

wm 

Bill 

■H 

Mpnn  Mpfl<5nrpfi 

Strain  =  1,17 

n  S  ]i  -  ir>/in . 

* 

- 
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Table  8.1-2  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION’  DATA  SHEET 


Table  8.1-2  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No. _ 2 

Wire  Diameter  .040 


an. 


Material  aTSI  4540  Steel 
Remai'ks: 


Group  No.  2 _ 

Date  Feb.  26.  1972 _ 

Deflection  Angle  22  deg. 


NO. 


Pan 

Weight 


Axial 

Stress 

fP/AI 


B.L.H.  Strain 
Ind.  Reading 
(reference) 


B.L.H.  Strain 
Ind.  Reading 


Measured 
Strain 
Micro  in/in 


1,060 


2.S95 


1.535 


1,110 


2,630 


1,520 


1,110 


2,630 


1,520 


1,120 


2,640 


1,520 


1,120 


2,635 


1,515 


1,115 


2,650 


1,535 


2,625 


-L110 


1,105 


2,610 


1,505 


1,105 


2,600 


1.495 


10 


1,100 


2,615 


1,515 


Mean  Measured 


Strain  =  1,511 


[7  u  -  in/in. 


o 


ii 


Table  8,1-2  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


hire  Fatigue  Machine  No.  2 

Wire  Diameter  .040 _ in. 

Material  AISI  4540  Steel 
Remarks : 


Group  No.  2 _ 

Date  Feb.  26,  1972 _ 

Deflection  Angle  24  deg. 


Pan 

Weight 


(reference) 


1,060 


1.110 


1.110 


1.120 


1.120 


1.115 


1.105 


1.105 


1.100 


B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/in 

.  2,765 

1,705 

2,800 

1,690 

2,800 

1,690 

2,810 

1,690 

2,810 

1.690 

2.820 

1.705 

2,790 

2.760 

i 

1,655 

Mean  Measured 


-  in/in. 
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Table  8.1-3  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  I 

Wire  I 

Mater] 

Reraai*! 

:atigue  Machine  No.  3  Group  No.  3 

)i ameter  .040  in.  Date  76,  7  97? 

Lai  AISI  4340  Steel  Deflection  Angle  a  deg. 

<s: 

NO. 

Pan 

Weight 

Axial 

Stress 

rp/Ai 

B.L.H.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 
Strain  . 
Micro  in/ in 

1 

1,330 

1.700 

370 _ 

-  7- 

1.385 

1,725 

340 

3 

. 

1.385 

1.700 

315 

4 

1.405 

1.740 

335 

5  . 

1.405 

1,700 

295 

6 

1.415 

1,750 

335 

7 

1.435 

1.695 

280 

8 

1.420 

1,750 

330 

9 

1.420 

1,715 

295 

_1Q _ 

1.420 

1,755 

335 

* 

■ 

MMn  MAacllWf1 

Strain  =  373 

n  ->  fn/in. 
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Table  8.1-3  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No.  3 

Wire  Diameter _ .040 _ in. 

Materi al  AISI  4340  Steel  • 
Remarks: 


NO. 

Pan 

Weight 

Axial 

Stress 

fP/Al 

B.L.II.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  P.eading 

- - - — 

Measured. 

Strain 

Micro  in/in 

1 

1 . 330 

2.075 _ 

745 

2 

1.385 _ 

1  1 

695 

3 

mmm 

2,065 

680 

4 

1.405 

WBBBStM 

675 

5 

1.405 

2.070 

665 

6 

• 

1.415 

2.100 

7 

• 

1.415 

2.075 

660 

8 

•  1.420 

2.095 

675 

9 

1,420 

2.080 

660 

wm 

1.420 

2.100 

680 

•J 

Mean  Measured 

Strain  =  681 

u-'  in/in. 

■ 

Group  No . _ 2 _ 

Date  Feh-  26,  1972 _ 

Deflection  Angl e  i?  deg . 
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T^fale  8.1-3  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Lgue  Machine  No.  3 _  Group  No  3 _ 


254 


j 
;j 

Table  8.1-3  Continued  j 

FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET  'j 


hire  Fatigue  Machine  No.  5  Coup  No . _ 3 _ 

hire  Diameter  .040 _ in.  Date  Feb.  26,  1972 _ 

Material  AISI  4340  Steel _  Deflection  Angle  18  deg. 

Remarks:  _  _ 


NO. 

Pan 

Weight 

Axial 

Stress 

fP/A! 

B.L.H.  Strain 
Ind.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/in 

n 

1,330 

2,550 

1,220 

1,385 

2,570 

1,185 

3 

. 

1,385 

2,565 

1,180 

H 

1,405 

msssmi 

1,170 

5 

HRE9HH 

1,170 

6 

M59MI 

1,165 

H 

1,415 

2,570 

1,155  ■ 

8 

1,420 

2,585 

1,165 

9 

1,420 

2,585 

1,165 

10 

1,420 

■HM 

wmm 

• 

| 

m 

Mean  Measured 

Strain  =  1,17 

5  |i  -  in/in. 

Table  8.1-3  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No. _ 3_ 

h'ire  Diameter  .040 _ 

Material  AIST  4340  Steel  ; 
Remarks : 


xial 
Stress 
P/A} 


Group  No. _ 3 

DeflectionAngle_ 


fi.L.il.  Strain  B.L.H.  Strain  Measured. 

Ind.  Reading  Ind.  Reading  Strain 

(reference)  Mici*o  in/in 


1,330 

.  2.725 

1.395 

1,385 

2,740 

1,355 

1,385 

2,730 

1,345 

1,405 

2,740 

1,335 

1,405 

2,745 

1,340 

1,415 

2,750 

1,335 

1,415 

2,740 

1,325 

1,420 

2,750 

1,330 

1,420 

2,750 

1,330 

1,420 

2,755 

1,335 

I 

— 


Table  8.1-3  Continued 

FATIGUE  RELIABILI 


Wire  Fatigue  Machine  K'o._ 

Wire  Diameter  .040 _ 

Material  AIST  4340 -Steel 
Remarks : 


NO. 


Pan 

Weight 


Axial 

Stress 

sim 


RESEARCH  CALIBRATION  DATA  SHEET 


Table  8.1-3  Continued 


FATIGUE  RELIAB1LI 


hire  Fatigue  Machine  Ko. _ ; 

hire  Diameter  .040 _ 

Material  AISI  4340  Steel 
Remarks : 


NO. 


Pan 

height 


Axial 

Stress 
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Table  8.1-3  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No. 3_ 

Wire  Diameter  .040 _ i 

Material  AISI  4540  Steel  • 
Remarks : 


Group,  No  3 
gate  Feb.  26.  1972 
Deflection  Angle  26 


Axial 

Stress 


B.L.H.  Strain  B.L.H.  Strain 
Ind.  Reading  Ind.  Reading 
(reference)  i 


1,330 


1,385 


1,385 


1,405 


1,405 


1,415 


1,415 


1,420 


Measured 
Strain 
Micro  in/in 


3,210 

1,880 

3,210 

1,825 

3,200 

1,815 

3,200 

1,795 

3,220 

1,815 

3,220 

1,805 

3,215 

1,800 

3,215 

1,795 

3,225 

1,805 

3,225 

1,805 

Mean  Measured  Strain  =  1,8 
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iv'ire  Fatigue  Machine  No.  4 

Group  No. 

4 

hire  Diameter  .040  in. 

Date  Feb. 

26.  1972 

Material  AISI  4340  Steel 

Deflection 

Ang  1 e  4 

deg. 

Remarks : 

Table  8.1-4  Continued 


Table  8.1-4  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  I 

Wire  I 

Mater; 

Renar’ 

;atiaue  Machine  No.  4  Group  No.  4 

Jiameter  .040  in.-  Date  Feb.  26,  1972 

L*al  AISI  4340  Steel  Deflection  Ancle  18  deg. 

;s: 

NO. 

Pan 

Weight 

Axial 

Stress 

fP/Al 

B.L.H.  Strain 
In'd.  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/ in 

1 

1,21.0 

2,295 

1,085 

2 

■ 

1,280 

2,335 

1,055 

3 

• 

. 

© 

CO 

cs 

H 

2,355 

1,075 

n 

1,295 

2,355 

1,060 

5 

1,295 

2,330 

1,035 

6 

1,300 

2,360 

1,060 

7 

1,300 

2,340 

1,040 

8 

1,310 

2,375 

1,065 

9 

1,310 

2,345 

1,035 

10 

1,310 

2,365 

1,055 

• 

Mean  Measured 

Strain  =  1056 

5  u-  in/in. 

• 

' 

Table  8.1-4  Continued 


Wire  Diameter _ 

Material  AISI  4." 
Remarks : 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No.  4  Group  No.  ^ _ 

icter  ,040 _ in.  Date  pe^  ^  197? _ 

AISI.434Q  Steel  Deflection  Angle  22  deg. 


NO. 

Pan 

Axial 

B.L.H.  Strain 

B.L.H.  Strain 

Measured 

Weight 

Stress 

:  r.p/A')  . 

Ind.  Reading 
(reference) 

Ind.  Reading 

Strain 

Micro  in/in 

1.210 


1.2 


2.650 


.Tk  ; 


1.295 


1.2 


1.310 


Wu\zH\  ivul^ 


Table  8.1-4  Continued 


Table  8 . 1-4  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


gue  Machine  No.  4  Group  No .  4 _ 

leter  .040  in-  Date  Feb,  26,  1972  . 

ATST  4340  Steel  '  Deflection  Angle  2ft  deg. 


Lire  Fatigue  Machine  No. 
hire  Diameter  .040 
Material  AISI  4340  Stef 
Remarks: 


Axial 


Weight  Stress 


B.L.lk  Strain  B.L.H.  Strain  Measured 

Ind.  Reading  Ind.  Reading  Strain 
(reference)  Micro  in/in 


1.210 


2.950 


1.280 

2.950 

1,670 

1,280 

2,990 

1,710 

1.300 


1,310 


1,310 


2.980 

!  1,685 

2,980 

1,680 

3,010 

1,710 

3,010 

1,700 

2,995 

1,685 

2i995 

1,685 
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Table  8.1-5  Static  Calibration  Data  for  Wire  Fatigue  Research 
Machine  Calibration  Specimen 

FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No._ _  Group  No. _ 1 _ 

Wire  Diameter _ .040  in.  Date  ] 2/1 3/71 

Material  aisi  4340  Steel  Deflection, Angle_ 

Remarks:  Static  Axial  Load  Test  for  Calibration  Specimen _ 


Weight 


Axial 
Stress 
.  -fP/AL 


B.L.H.  Strain  B.L.H.  Strain  Measured 

Ind.  Reading  Ind.  Reading  Strain 
(reference)  Micro  in/in 


10.50 


5,573 

8,360 
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h'ii*e  Fatigue  Machine  No. _  Group  No .___2 _ 

Wire  Diameter  .040 _ in.  Date  #2/13/21 

Material  ATST  4340  St<>e1 _  Deflection  Angle_ 

Remarks:  Static  Axial  Load  Test  for  Calibration  Specimen 


Pan 

Weight 


21.00 


17.50 


14.00 


iu.  50 


7.00 


0.00 


B.L.H.  Strain 

B.L.H.  Strain 

Measured 

Ind.  Reading 
(reference) 

Ind.  Reading 

Strain  ' 
Micro  in/ in 

13,933 


11.146 


8.360 


3802 


3802 


3802 


3802 


3798 


3798 


3798 


3798 


3798 
3798 
3798 
3798 
98 
98 


4062 


4118 


4170 


4222 


4222 


4170 


4118 


4070 


4017 

3968 

3916 

3870 

3825 


25 


67 


116 


166 


213 


260 


316 


368 


420 


424 


.372 


320 


272 


219 

170 

118 

72 

__27__ 

0.00 


Table  8.1-S  Continued 


FATIGUE  RELIABILITY  RESEARCH  CALIBRATION  DATA  SHEET 


Wire  Fatigue  Machine  No. 

Group  No .  4 

Wire  Diameter 

.040  in 

Date  12/14/71 

Material  AISI  4340  Steel 

Deflection  Angle  deg. 

Remarks:  Static  Axial  Load  Test  for  Calibration  Specimen 

. 

NO. 

Pan 

Weight 

1 

HfflH 

B.L.H.  Strain 
Ind,  Reading 
(reference) 

B.L.H.  Strain 
Ind.  Reading 

Measured 

Strain 

Micro  in/in 

n 

0.00 

0.00 

3800 

0.00 

.  7.00 

WEBSKM 

3800 

3828 

28 

3 

10.50 

8,360 

3800 

3875 

75 

■a 

14.00 

11,146 

3800 

3921 

121 

5 

17.50 

13,933 

3800 

169 

JFB 

WBEBWKM 

4018 

218 

wa 

24.50 

19,506 

3800 

4070 

270  ■ 

8 

28.00 

22,293 

3800 

320 

9 

31.50 

25,080 

3800 

4174 

374 

10 

35.00 

27,866 

3800 

4226  . 

426 

11 

35.00 

27,866 

3796 

4226 

430 

12 

KSESfli 

25 ,0<v0 

3796 

4174 

378 

13 

28.00 

22,293 

3796 

4120 

324 

14 

24.  SO 

19,506 

4072 

276 

mm 

21.00 

16,720 

3796 

4021 

225 

16 

17,50 

13,933 

3796 

3970 

174 

17 

14.00 

11,146 

3796 

3918 

122 

18 

10.50 

8,360 

3796 

3872 

76 

19 

7.00 

5.S73 

3796  • 

3825 

29 

20 

0.00 

0.00 

3796 

--- 

0.000 

3796 


0.000 


Tabic  8.1-6  Cycles- to- Failure  Data  of  Group  No.  129  Using  Wire 
FatiguO  Machine  No.  1  for  35  Specimens  of  .040 
in.  Diameter  AIST  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  67.7  Kpsi.  Bend  Angle  19. 5 

Coast-Down  Cycles  200  .* 


Operator:  Chet  Nolf 
Spec.  Cycles-to- 
No .  Failure 


Break  Length 
from  Scribed 
End  inches 


Remarks 


732.700 

408.400 

465.400 

726.500 
400.300 
365,100 

1,152,700 

571.700 

384.500 


4.5469 

4.4531 

4.4219 

4.5312 

4.3594 

4.3750 

jUlSIZ. 

4.0000 

4.9062 

4.5625 


9 

11 

158,300 

4.9688 

9 

12  ! 

511,200 

4.5000- 

9 

13 

940,500 

4  56?c; 

: 

10 

•  1 
14  .  . 

940.400 

5.1250 

10 

15 

505.200 

4.1875 

10 

16 

1,376,600 

4.4062 

12 

17 

456,900 

4.2031 

12 

18 

608.300 

4.6562 

15 

.  19 . 

643.000 

4.5438 

15 

20 

483,900 

4.5938 

15 

21 

715,200 

4.0000 

15 

22 

270,600 

4.9219 

15 

23 

372,300 

4.7188 

16 

.24 

..  395.900  ..... 

5.0625 

16 

25 

831.400 

4.6250 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


, ... 


-to-Failure  Data  of  Group  No.  Using  Wire 
e  Machine  No.  1  for  35  Specimens  of  .040 
ameter  AI$J  4130  Steel  Wire.  Fixed  Alternating 
Level  of  67.5  Kpsi,  Bend  Angle  19.5 
)own  Cycles  200  .* 


22 

27 

23 

28 

24 

29 

25 

30 

26 

31 

26 

32 

30 

33 

30 

34 

31 

35  ■ 

•v-r  •  Chet  Nc 

Cycles-to- 

Failure 


545 ,'800 
1,218,200 

1.463.500 

957.300 
832.800 

1,225,800 

615.300 

1.447.500 

1.677,300 


Break  Length 
from  Scribed 
End  inches 


5.2814 

4.3906 

4.7657 

4.8281 

4.0938 

4.0625 

4.0781 

4.4215 

4.3281 


Remarks 


*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


Table  8.1-7  Cycles-to-Failure  Data  of  Group  No.  130  Using  Wire 
Fatigue  Machine  No.  1  for  35  Specimens  of  .040 
in.  Diameter  AJSI  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  70  .,000  psi.  Bend  Angle  20.° 
Coast-Down  Cycles  200  .* 


Operator:  Chet  Nolf 


Date 

of 

Test 

m 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 
End  inches 

Remarks 

Ju£y 

i 

mkhi 

4.onofi 

2 

2 

BSBESBi 

4.0469 

•2 

3 

1,321,600 

4.3594 

5- 

4 

332.000 

4.0000 

_  5 _ 

5 

557. SQfl 

5.0317 _ 

• 

mm 

6 

• 

mm 

7 

wghsm 

4.4319 

7 

8 

451,500 

5.2188 

7 

9 

875ji800 

....  4.1562 

v 

8 

10 

213,400 

’  4.5312 

8 

11 

287,600 

4.8125. 

8 

12 

412.900 

5.3125 

9 

13 

286,500 

4.4062  • 

12 

14 

369,200 

4.3594 

12 

15 

381,700 

5.4375 

• 

13 

16 

968,100 

4.2969 

13 

17 

303.200 

4.4062_ 

_  13 

18 

346.200 

4.5625 

14 

19 

592.100 

4v3281 

14 

20 

684.200 

4.3750 

15 

21 

573,500 

4.500 

22 

362,500 

4.7656 

17 

23 

582,800 

3.9062 

17  . 

24 

136,700 

4.9375 

_ 

25' 

-1.4.0000..  . 

*  Subract  from  counter  reading  200  cycles  and  enter  :,n  "Cycles  to 
Failure"  column. 


Table  8.1-7  Cycles- to- Failure  Data  of  Group  No.  130  Using  Wire 
Fatigue  Machine  No .  1  for  35  Specimens  of  .040 
in.  Diameter  AIS.I  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  70,000  psi.  Bend  Angle  20.° 
Coast-Down  Cycles  200  .* 


Operator:  Chet  Nolf 


Cycles-to- 

Break  Length 

Remarks 

Failure 

from  Scribed 
End  inches 

20- 

29 

20 

30 

20 

31 

wm 

32 

21 

33 

22 

34 

2 


278.300 


568.500 


608,300 


321,600 


4.1094 


3.9375 


4.8125 


4.6719 


3.9844 


*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


bio  8  .1-8  Cycles-to-Failure  Data  of  Group  No.  131  Using  Wire 
Fatigue  Machine  No.  1  for  35  Specimens  of  0.40 
in.  Diameter  AISI  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  72,500  psi.  Bend  Angle  20.5° 
Coast-Down  Cycles  200  .* 


Operator:  Chet  Nolf 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

- - - - - 

12 

25 

451,600 

5.1562 

12 

26 

108,200 

4.5312 

13 

27 

301,800 

4.2188  . 

14 

28 

229,500 

4.7188 

14 

29 

99,500 

4,8438 

14 

30 

200,900 

5.0000 

15 

31 

365,100 

4.2188 

17 

32 

163,600 

4.9062 

17 

33 

167,300 

4.7812- 

17 

34 

226,600 

•  4.5000 

17 

35 

301.600 

4.2188 

* 

- 

. 

*  Subrac 
Failur 


t  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
e"  column. 


Table  8.1-9  Cycles- to-Failure  Data  of  Group  No.  132  Using  Wire 
Fatigue  Machine  No.  1  for  35  Specimens  of  .040 
in.  Diameter  AISI  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  74,700  psi.  Bend  Angle  21, OP 
Coast-Down  Cycles  200  .* 


Oper¬ 

ator 

Date 

of 

Test 

Spec . 

No. 

Cyclcs-to- 

Failure 

r’  J_  "  *  *l 

Break  Length 
from  Scribed 

End  inches 

Remarks 

C.H. 

1 

207,100 

4.6250 

25 

2 

146>800  * 

4.5312 

25 

3 

104,700 

4.2500 

■  ■ 

25 

4 

190,500 

4.9219 

25 

5 

224,800 

4.7344 

26 

6 

178,700 

5.2656 

■ 

26 

7 

137,800 

5.0312 

■ 

26 

8 

125,700 

4.8906 

■ 

27 

9 

237,700 

5.0312 

27 

10 

108,400 

5.0000 

| 

27 

11 

191,700 

4.5000 

s 

27 

12 

115,900 

4.9219 

■ 

28 

13 

127,400 

5.1719 

28 

14 

214,000 

3.8750 

28 

15 

73,100 

4.6250 

30 

16 

102,200 

4.4062 

31 

17 

101,400 

4.9062 

31 

18 

140,900 

5.3750 

31 

19 

173,700 

4.7500 

31 

20 

100,400 

4.7656 

31 

21 

369,800 

4.5312 

Au|. 

22 

100,500 

4.6875 

■ 

1 

23 

214,400 

4.8281 

■ 

1 

24 

119,800 

4.9375 

1 

y 

1 

25 

179,900  4.2969 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


0 

;] 

:] 

0 

.1 

'~y 

I 

J 

.1 


n 

->-l 


i 

i 


fc“* 
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Table  8.1-9  Cycles-to-Failure  Data  of  Group  No.  132  Using  Wire 
Fatigue  Machine  No .  1  for  35  Specimens  or  .040 
in.  Diameter  AISI  4130  steel  Wire.  Fixed  Alternating 
Stress  Level  of  74,700  psi.  Bend  Angle  21.0P 
Coast-Down  Cycles  200  .* 


Oper¬ 

ator 

Date 

of 

Test 

Spec. 

No. 

Break  Length 
from  Scribed 

End  inches 

Remarks 

C.N. 

KM 

26 

197,400 

4.8906 

' 

■ 

■ 

mm 

27 

msszm 

4.6875 

3 

28 

140,600 

4.5156 

8 

29 

177,500 

4.9062 

8 

30 

121,700 

4.7500 

8 

31 

104,300 

4.9375 

8 

32 

93,300 

4.4375 

9 

33 

117,800 

4.9531 

9 

34 

138,400 

4.7812 

i 

■ 

a 

9 

35 

215,200 

5.0312 

• 

Mi 

1 

.  . 

- 

- 

. 

-  -  -  -  -  -  - . .  .  _  .  _  . 

• 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 
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Table  8.1-10  Cycles-to-Failure  Data  of  Group  Mo.  133  Usins  Wire 
Fatigue  Machine  No.  1  for  35  Specimens  of  .040 
in.  Diameter  AISI  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  77,800  psi.  Bond  Angle  21.5° 
Coast-Down  Cycles  200  .* 


Oper¬ 

ator 

Date 

of 

Test 

Spec . 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

■uirtrrr 

C.N. 

1 

1 

56,900 

5.0938 

i  i 

1 

2 

105,400 

5.1250 

- 

i 

■ 

1 

3 

125,100 

— 

■ 

■ 

,  2 

3 

ER9HI 

4.8281 

■ 

■ 

2 

5 

247,100 

4.6719 

■ 

■ 

3 

6 

.  76.700 

4.S212 

- 

■ 

s 

3 

7 

71,800 

4 .5938  . 

4 

8 

133.400 

4.4375 

■ 

4 

9 

137,500 

4.5000 

i 

5 

10 

84,900 

5.2188 

• 

■ 

5 

11 

111,300 

4.5625 

[ 

■ 

5 

12 

257,200 

4.6719 

■ 

6 

13 

137.100 

5.0312 

■ 

7 

mm 

78.400 

4.9375 

■ 

7 

15 

4.4219 

9 

16 

289,000 

4.0469 

9 

17 

106,300 

4.9219 

B 

■ 

9 

18 

194.200 

5.2812 

| 

■ 

19 

96.200 

4.9688 

1 

B 

io  _ 

20  _ 

102,100 

4.9375 

■ 

■ 

SB 

— 1 

5.2500 

| 

■ 

BE 

»ri?T«a 

4.9062 

■ 

■ 

12 

23 

197,200 

5.1875 

1 

■ 

■ 

13 

_24  ... 

135,400 

4.7812 

■ 

■ 

.13 

25 

112,700 

5.1562 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


Li 


n 

U 
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Table  8.1-10  Cycles-to-Failure  Data  of  Group  No.  133  Usin.2  Wire 
Fatigue  Machine  No.  1  for  35  Specimens  of  -040 
in.  Diameter  ATSI  4130  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  77,800  psi.  Bend  Angle  21.5° 
Coast-Down  Cycles  200  .* 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

13 

26 

211.200 

4.8438 

16 

27 

lESHHI 

4.4531 

16 

28 

148,400 

4.5136 

IS 

29 

HS99H 

4.7969 

Remarks 


143,400 


107,300 


141,500 


49,500 


300,300 


5.2031 


4.0625 


4.6250 


4.7812 


5.0000 


5.2500 


8E 


mni j m Jismim  fgu^mw 1 »  »n .  i ».  1 1 »  w^ur1*1  • u'a* w» « vw r» 


Table  8.1-12  Test  Data  for  Hardness  and  Ultimate  Strength 

Elongation  of  Group  No.  134;  35  Specimens  of 

AISI  4130  Steel.  D  =  .040  in.  ;  L  =  10  in 

Drawing  No.  ;  Date  of  Test  April  22,  1972 


CHARACTERISTIC 

Rockwell 

Hardness 

Scale 

BTinell 

Hardness 

BHN 

AL  on 

8  in. 

Gage  Length 

Elongation 

% 

.9687 


.8750 


1.0312 


1.0312 


1.0000 


1.0312 


6 


6 


12.109 


10.937 


12.890 


10.546 


12.500 


11.914 


10.890 


11.132 


11,132 


>le  8.1-13  Cycles-to-Failure  Data  of  Group  No.  136  Usinz  Wire 
Fatigue  Machine  No. 2  for  35  Specimens  of  *040 
in.  Diameter  AISI  1038  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  64,500  psi.  Bend  Angle  17 
CoSst-Down  Cycles  200  .* 


■Qpeyaloax-  Ch&£,...Ng.lf- 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

6 

26 

280,700 

4.7188 

6 

27 

536,300 

4.7812 

• 

6 

28 

651,600 

4.3594 

7- 

29 

731,800 

4.7031 

.  8 . 

30 

512.700 

4 . 7656 

8 

.  31 

673.500 

4.1250  _  . 

• 

-  9 

32 

454.400 

4.5312 

9 

33 

434.700 

4.9062 

12 

34 

585.000 

5.2188 

13 

35 

151,200 

4.9687 

' 

HpHf 

| 

• 

1 

t 

ibract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 


mz  r.ir 

f  0.40 
AJ  tcrna 
17.5 


Date  Spec, 
of  .. 

Test  No- 


June  72 


Cycles-to- 

Failure 


Break  Length 
from  Scribed 
End  inches 


635.800 


243,100 


798,300 


267,000 


483,700 


5.3125 


4.6875 


5.0468 


4.1250 


4.8125 


Remarks 


782,500 

4.9531. 

776.100 

5.1406 

237,900 

5.1250 

209.800 

5.0000 

243.100 


4.8593 


224.600 


267,000 


305.500 


426,800 


614,700 


0 


486,700 


497,500 


164,300 


4.3750 


4.9375 


5.4219 


4.7500 


4.0000 


4.7031 


4.8125 


4.1250 


4.9531 


10 

23 

11 

24 

11 

25 

269.200 


394.600 


439,000 


4 . 7969 


5.1094 


4.9375 


'f ::b  1  e  8.1-15  Cycles-to-Failure  Data  of  Croup  No.  138  Usinc  Wire 
Fat i otic  Machine  No.  2  for  35*  Specimens  of  -040 
in.  Diameter  A  1ST  1038  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  69,200  psi.  Bend  Angle  18.0° 
Coast-Down  Cycles  200  .* 


Oper-  Date 
ator  of 
Test 


Spec.  Cycles- to- 

No.  Failure 


291.400 


Break  Length 
from  Scribed 
End  inches 


5.0000 


5.0156 


Remark 


163.200 


105,400 


214,400 


90,800 


444,800 


207,200 


150,300 


301,800 


388,000 


5.0469 


5.0156 


5.1094 


5.1250 


4.6250 


4.8125 


4.7656 


4.8906 


4.3906 


4.6250 


336.100 


834,500 


348,400 


129,700 


4.8438 


4.6562 


5.0469 


208,700 


214,200 


163,500 


276,600 


177.200 


107,300 


4.7188 


4.7344 


4.1250 


4.7500 


Suoract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


T7~yr^~^r-Vi  . 


Table  8.1-15  Cycles-to-Failure  Data  of  Group  No.  138  Using  Wire 
Fatigue  Machine  No.  2  for  35  Specimens  of  .040 
in.  Diameter  AISI  1038  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  69,200  psi.  Bend  Angle  18.0° 
Coast-Down  Cvcles  200  .* 


Oper¬ 

ator 


1 

Spec. 

Cycles-to- 

Break  Length 

Remarks 

No. 

Failure 

from  Scribed 

End  inches 

220,000 


168,900 


197,700 


4.8594 


4.7812 


164,400 


142,400 


123,400 


181,600 


258.500 


158.600 


167,800 


5.0625 


5.0781 


5.0000 


4.5938 


4.5625 


4.8906 


Subract  from  counter  reading  200  cycles  and  enter  m  "Cycles  to 
Failure"  column. 
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Table  8.1-16  Cycles-to-Faiiurc  Data  of  Group  No.  139  Using  Wire 
Fatigue  Machine  No.  2  for  35  Specimens  of  .040 
in.  Diameter  AISI  1038  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  72,300  psi.  Bend  Angle  18.5° 
Coast-Down  Cycles  200  .* 


Date 

Spec. 

Cycles-to- 

of 

Test 

No. 

Failure 

"illy  "’IT 
31 

1 

110,900 

31 

2 

213.400 

31 

3 

351,300 

Break  Length 
from  Scribed 
End  inches 


Remarks 


_ 9_ 

_ 10_ 

_ 10. 

10 

11 


_i.?i.,m. 

83.700 

124.700 
118.400 

140.100 

95.400 

98.400 

105.500 

130.900 

108.100 

240,100 

104,800 

369.700 

250.900 

215.500 
200,600 
154,000 
137,000 

191.900 

338.500 

232.900 
281,000 


4.6562 


■■4x2656.. 

5.0781 

5.0000 

4,8281 

5.0469 

5.2500 

5.0000 

4.8750 

5.0000 

4.9062 

4.5000 

4.8750 
4.7969 

4.8750 
4.6094 
4.3438 
4.6250 
4.3438 
4.7344 
4.7500 


*  Subracc  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 
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Table  8.1-16  Cyclcs-to-Failurc  Data  of  Group  No.  139  Using  Wire 
Fatigue  .Machine  Ko.  2  for  35  Specimens  of  .040 
in.  Diameter  AIST  1038  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  72,300  psi.  Bend  Angle  18. 5° 
Coast-Down  Cycles  200  .* 


Remarks 


Date 

of 

Test 

Spec. 

No. 

Cycies-to- 

Failure 

Break  Length 
from  Scribed 
End  inches 

16 

26 

97.400 

5.2812 

17 

27 

180,000 

4.7500 

17 

28 

199,600 

4.7500 

17 

29 

108,700 

4.8750 

18 

30 

250,700 

4.6719 

18 

31 

116,200 

5.1250 

21 

32 

172,300 

4.6875 

21 

33 

248,600 

4.8125 

22 

34 

165,700 

4.6719 

22 

35 

119,400 

4.6719 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


Table  8.1-17  Static^ltircato  tejjjtt  Test  Dat^of  Group  No.  14!  Usin*  the  Riohlo  Machine 
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Table  8-1-18  Test  Data  for  Hardness  and  Ultimate  Strength 

Elongation  of  Group  No.  141.  35  Specimens  of 

AISI  1038  Steel.  D  =  .040  in.  ;  L  =  10  in 

Drawing  No.  ;  Date  of  Test  *  April  8,  1972 


CHARACTERISTIC 


Rockwell  Brinell 
^  Hardness  Hardness 
'lumber  Scale  BHN 


6L  on 

8  in. 

Case  Leneth 

Elongation 

% 

1.8437 

23.046 

1.6562 

20.703 

1.5625 

19.531 

1.7500 

21-875 

1.8437 

23.046 

1.3437 

16.796 

1.9375 

24.218 

1.8594 

23.242 

1.5000 

18.750 

1.7500 

21.875 

1.7187 

21.484 

1.5000 

18.750 

1.5000 

18.750 

1.5625 

19.531 

1.6562 

20.703 

1.7969 

22.460 

1.7500 

21.875 

1.9687 

24.609 

1.8750 

23.437 

1.6250 

20.312 

1.7187 

HRSH 

1.6094 

20.117 

1.5312 

19.149 

1.6250 

20.312 

Table  8.1-19  Cycles-to-Failuxe  Data  of  Group  No.  143  Usi] 
Fatigue  Machine  No.  3  for  35  Specimens  of 
m.  Diameter  AlSi  1018  Steel  Wire.  Fixed  A 
Stress  Level  of  57,200  psi.  Bend  AngL 
Coast-Down  Cycles  200  .* 


Date 

of 

Test 

Hay 


aerator:  Chet  No  If. 
c.  Cycles-to-  1 
.  Failure  ; 


•419.100 


Break  Length 
from  Scribed 
End  inches 

_ _ 

4.8281 


Remar 


.  .  .. 

15  . 

* 

8  - 

,  —gut  j  juu.  ... 

368 f 900 

. . V.AJLU.X2 

_  4.4375 

15  .  ... 

9 

-428.400 

5.0312 

16  _  ... 

10 

381.400 

4,7969 

17 

n 

1.265.700 

4.1250 

18 

12 

lr664P000 

4.6426 

19 

13 

682,600 

4.0312 

22 

14 

908.500 

4.3594 

26 

15 

502.900 

4.7031 

26 

16 

299.400 

5.0312 

30 

17  -  . 

588.300 

4.5938 

31... 

18 

942.300* _ 

4.5781 

June 

756.600 

1.214.200 

293.300 

348.300 
423.400 


1,141,700 


5.1250 

Aam. 

4.6719 

4.5469 

4,9688 


300 


Table  8.1t20  Cycles-to-Failure  Data  of  Group  No.  144  Using  Wire 
Fatigu6  Machine  No.  3  for  35  Specimens  of  .040 
in.  Diameter  AISI  1018  Steel  Wire*.  Fixed  Alternating 
Stress  Level  of  6  0,000  psi..  Bend  Angle  16.0“ 
Coast-Down  Cycles  200  .* 


Operator:  Chet  Nolf 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 
End  inches 

Remarks 

mm 

4.8125 

i 

22 

4.1406 

.3 

3 

326,300 

4.9229c . 

4 

4 

726,400 

4.6250 

5 

5 

538,700 

4.7344 

6 

6 

922.100 

4.0000 

6 

7 

| 

4.8281 

6 

8 

784,100 

4.4688 

7 

9 

630,400 

4.7500. 

8 

V- 

256,400 

•  4.7969 

10 

11 

1,160,700 

4.5000 

10 

12 

419.300 

4.5625' 

1 1 

13 

387.500 

..  4.9219 

11 

14 

283.000 

4.7969 

11 

15 

1,072,000 

3.9375 

12. 

16 

417,600 

4.5625 

12 

17 

368,100 

4.6875 

12 

18 

529.700 

4.6250 

12 

19 

436.900 

5.0000 

13 

20 

646,000 

4.3750 

13 

21 

478,600 

4,7500 

13 

22 

378,000 

4.6875 

13  - 

23 

493,600 

4.5469 

14 

24 

501,800 

4.7344 

14 

25 

268,200 

4.7500 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 
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Table  8.1-20  Cycles-to-Failure  Data  of  Group  No.  144  Using  Wire 
Fatigue  Machine  No.  3  for  35  Specimens  of  .040 
in.  Diameter  AISI  1018  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  60,000  psi.  Bend  Angle  16.0° 
Coast-Down  Cycles  200  .*  , 


Operator:  Chet  Nolf 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

14 

26 

1,161,500 

4.7656 

17 

27 

907,900 

4.7188 

oo 

28 

392,900 

5.0312 

18 

29 

404,500 

4.5938 

18 

30 

601,500 

4.9062 

19 

31 

476,200 

4.8125 

19 

32 

490,700 

4.0000 

20 

33 

447.200 

4.7188 

.  20 

34 

328.600 

4.6875 

* 

20 

35 

966.300 

*  4.7031 

. 

‘ 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


i  i  -'Wr^  t  -1  -  - 
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Table  8.1-21  Cycles-to-Failure  Data  of  Group  No.  14S  Using  Wire 
Fatigue  Vachine  No.  3  for  35  Specimens  of  .040 
in.  Oiajreter  AIS!  1018  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  62,800  psi.  Bend  Angle  16.5° 
Coast-Down  Cycles  200  .* 


f1 

i 


Oper¬ 

ator 

Date 

of 

Test 

Spec. 

No. 

i 

Cycles-to-  I 

Failure  j 

Break  Length 
from  Scribed 

End  inches 

Remarks 

$ 

C.N.  j 

July  IT 

. 

t 

535,600 

_  .  4 .5838 

1 

■ 

30 

2 

415,100 

4.8125 

1 

■ 

31 

3 

228,500 

4.7969 

■ 

■ 

31 

4 

272,600 

4.6250 

1 

■ 

31 

5 

169,300 

4.8750 

■ 

■ 

31 

6 

516,300 

4.6875 

■ 

■ 

Aug. ^ 72 

7 

159,100 

5.0000 

■ 

■ 

1 

8 

141,000 

5.2500 

■ 

■ 

1 

9 

176,500 

4.8750 

i 

■ 

1 

10 

251,500 

4.6562 

2 

.11 

417,700 

4.7188 

2 

12 

159,900 

4.5000 

3 

13 

487,300 

4.8750 

3 

14 

187,200 

4.8906 

1 

8 

15 

295,100 

5.0469 

8 

16 

162,000 

4.9062 

9 

17 

344,100 

4.6250 

9 

18 

398,400 

4.9062 

9 

19 

459,000 

4.7188 

10 

20 

308,300 

4.7969 

11 

21 

258,900 

4.5000 

1 

11 

22 

259,900 

4.6562 

■ 

B 

14 

23 

484,900 

4.3750 

■ 

14 

24 

519,800 

4.7188 

■ 

■ 

16 

25 

329,500 

4.4062 

- - - -  - -  1 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 
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Tabic  8.1-21  Cycles-to-Failure  Data  of  Group  No.  145  Using  Wire 
Fatigue  Machine  No.  3  for  Specimens  of  .040 
in.  Diameter  AISI  1018  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  62,800  psi.  Bend  Angle  16.5° 
Coast-Down  Cycles  200  .* 


Oper¬ 

ator 

V  5 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

C.N. 

16 

26 

201,000 

4.7500 

17 

27 

720,900 

4.8438 

18 

28 

234,700 

4.8281 

21 

29 

433,100 

4.8750 

21 

30 

4.8125 

22 

31 

171,700 

4.5625 

24 

32 

633,000 

4.0000 

28 

33 

193,000 

4.8281 

■ 

■ 

28 

34 

265,400 

4.7969 

■ 

■ 

Sept. 72  | 
5 

■■i 

185.300 

4.7500 

HI 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 
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Table  8-1-23  Test  Data  for  Hardness  and  Ultimate  Strength 

Elongation  of  Group  No.  148.  35  Specimens  of 

AISI  I01S  Steel.  D  =  .040  in.  ;  L  =  10  in. 

Drawing  No.  ;  Date  of  Test  ‘April  29,  1922 


CHARACTERISTIC 

Rockwell 

Hardness 

Scale 

Brinell 
Hardness 
‘  BHN 

&L  on 

8  in. 

Gape  Lenpth 

Elongation 

% 

2.695 


1.2812 


1.1718 


1.0312 


1.0468 


.9687 


1,0000 


1.1250 


62 


16.015 


14.647 


12.890 


13.085 


12.108 


12.500 


14.062 


11.327 


It: 

4 

3< 


Date 

Spec. 

Cycles-to- 

Break  Length 

Remarks 

of 

Test 

No. 

Failure 

from  Scribed 
End  inches 

March72 


9 


14 

13 

15 

14 

15 

15 

15 

16 

475,900 


535,700 


304,900 


531,600 


345,000 


240,000 


410,900 


334.100 


335.100 


260,500 


709,800 


342,700 


312,300 


571,400 


126,300 


4.2188 


5.0000 


4.0938 


3.5200 


4.5000 


5.625 


4.6719 


5.4375 


*4.7969 


4.0000 


5.1250 


4.3200 


5.0156 


4.5781 


4.5200 


4.6094 


16 

19 

214,900 

4.2656 

16 

20 

234,300 

4.375 

16 . 

21 

200,900 

4.0312 

L*z_ 

22 

413,200 

5.0120 

17 

23 

441,200 

3.9531 

19 

24- 

282,100 

.5.0000 

t  front  counter  reading  100  cycles  and  enter  in  "Cycles  to 
e"  column. 


Table  8.1-26  Cycles- to-Failure  Data  of  Group  No.  151  Using  Wire 
Fatigue  Machine  No. 4  for  35  Specimens  of  .040 
in.  Diameter  AISI  4340  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  78,100  psi.  Bend  Angle21.5° 
Coast-Down  Cycles  100  .*  . 


Cycles-to- 

Failure 


Break  Length 
from  Scribed 
End  inches 


Remarks 


128,100 


J  -5,600 


294,200 


355,000 


216,300 


270.300 


136.300 


230,700 


302,200 


222,500 


255,500 


510,900 


313.600 


860,400 


243,900 


237,600 


526,000 


171,300 


223,400 


166,200 


233,000 


310,500 


278,300 


335,300 


153,500 


4.1875 


5.1875 


4.9219 


5.0312 


4.6719 


4.3281 


4.7344 


4.4375 


4.6250 


•  4.1562 


4.3438 


4.0000 


4.4606 


4.4375 


4.3438 


4.1875 


4.2656 


4.0469 


4.8750 


4.7812 


5.1250 


4.2188 


4.9688 


4.3750 


4.0000 


*  Subract  from  counter  reading  100  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


8.1-26  Cycles-to-Failure  Data  of  Group  No. 151  Using  Wire 
Fatigue  Machine  No.  4  for  35  Specimens  of  .040 
in.  Diameter  AISI  4340  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  78,100  psi.  Bend  Angle  21.5° 
Coast-Down  Cycles  100  .* 

Operator:  Chet  Nolf 


Cycles-to- 

Break  Length 

Remarks 

Failure 

from  Scribed 
End  inches 

141.600 


360.900 


180,200 


193,400 


161,800 


0 


617,400 


224,500 


235,900 


216,300 


4.0000 


4.4062 


4.9531 


4.8750 


4.8125 


4.8750 


4.0000 


4.0000 


4.2500 


.4.6719 


*  Subract  from  counter  reading  100  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


.■•.-it .  L'ki  tXo*. 


Table  8.1-27  Cycles-to-Failure  Data  of  Group  No.  152  Using  Wire 
Fatigue  Machine  No.  4  for  35  Specimens  of  .040 
in.  Diameter  AISI  4340  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  80,100  psi.  Bend  Angle  22.0 

Coast-Down  Cycles  100  .*  , 


Operator: _ Chet  Nolf. 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

■  Aprirl- 
13 

1 

185,800 

4.2500 

13 

2 

229,000 

4.5312 

13 

3 

254,000 

4-.  0625 

13 

4 

205,500 

4.0469 

13 

5 

163,400 

4.5938 

14 

6 

114  000 

4.4219 

14 

7 

382,000 

4.4375 

14 

8 

507,700 

4.4844 

14 

9 

114,700 

4.1562 

14 

10 

161,900 

•4.2969 

. 

17 

11 

176,800 

4.3750 

. 

17 

•  12 

536,200 

4.2188 

17_ 

J3  _ 

679,500 

.  4.8750 

17 

14 

253,900 

4.1562 

18 

15 

148,800 

4.7188 

18 

16 

401,100 

4.9844 

18 

17 

87,500 

4.5781 

18 

18 

283,300 

4.6562 

19. 

19 

245.500 

4.2344 

19 

20 

215,000 

4.3906 

19 

21 

306,600 

4.3906 

19 

22 

227,400 

4.7188 

19 

23 

188,000 

4.3125 

19 

24 

241,000 

3.8594 

21 

25 

80,000 

4.5312 

*  Subract  from  counter  reading  100  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


Tabic  8.1-27  Cycle 
Fatig 
in.  D 
Stres 
Coast 


No.  152  Using  Wire 
Specimens  of  .040 
re.  Fixed  Alternating 
..  Bend  Angle  22.0 


Spec.  Cycles-to- 
No.  Failure 


213,900 


217,100 


216,900 


342,300 


218,400 


163.000 


422,400 


Break  Length 
from  Scribed 
End  inches 


4.6094 


4.1462 


4.8438 


4.2188 


4.4062 


4.0156 


4.6250 


4.0938 


4.0000 


■4.3125 


*  Subract  from 
Failure”  col' 


Tabic  8.1-28  Cycles-to-Failurc  Data  of  Group  No.  153  Using  Wire 
Fatigue  Machine  No.  4  for  35  Specimens  of  .040 
in.  Diameter  AISI  4340  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  84,700  psi.  Bend  Angle  23.0° 
Coast-Down  Cycles  200  .* 


Date 

of 

Test 

Spec. 

No. 

Cycles-to- 

Failure 

Break  Length 
from  Scribed 

End  inches 

Remarks 

4pril  72 

27 

1 

918,000 

3.9688 

27 

2 

93,000 

4.0000 

27 

3 

223,400 

4.2812 

■ 

27 

4 

182,000 

4.8595 

27 

5 

63,200 

4.8438 

28 

6 

152,300 

4.5624 

28 

7 

321,900 

4.9219 

28 

8 

178,500 

5.0000-  ■ 

28 

9 

172,200 

•  4.8281 

29 

10 

164,600 

4.7656 

29 

11 

130,900 

4.1250- 

117.500 

187.500 
150,900 
143,200 
116,100 

206.400 

198.400 
175,000 

219.600 
165,100 

72,400 

100.600 


4.750 

4.2188 

4,3438 

4.6875 

4.7500 

5,0000 

4.5000 

4.4688 

4,0312 

4.0469 

4.9219 

4.4219 


Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


Table  8.1-28  Cycles- to-Failure  Data  of  Group  No.  153  Usi; 

Fatigue  Machine  No.  4  for  35  Specimens  of 
in.  Diameter  AISI  4340  Steel  Wire.  Fixed  A 
Stress  Level  of  84  700  osi.  Bend  And 


150,200 


222,800 


114,700 


115,900 


66,800 


98,600 


162,500 


259,300 


125.000 


120,500 


192,900 


250.300 


4.0000 


S. 1250 


4.7969 


4.2656 


4.8906 


5 . 1562 


4.4688 


4.6094 


4.5000 


•  4.9375 


4.2969 


4.5625 


F.  7  .1 


lure  Data  of  Group  No.  154  Usina  Wire  317 
nc  No.  4  for*  35 Specimens  of  .040 
AISI  4340  Steel  Wire.  Fixed  Alternating 
of  90,000  psi.  Bend  Angle  24.0° 
cles  20C  .* 


Cycles-to- 

Break  Length 

Remarks 

Failure 

from  Scribed 
End  inches 

! 

102,900 


92,800 


99,400 


127,600 


108,500 


100,900 


72,000 


173,800 


113,800 


178,500 


99.000 


94,500 


91,100 


93,700 


98,900 


70,100 


155,600 


196,200 


4.0938 


5.0000 


5.2500 


4.3906 


4.0000 


4.2812 


5.0000 


4.4062 


4.2031 


■  4.2188 


4.8594 


4.9688 


5.1250 


4.6094 


4.0469 


5.0625 


4.5312 


5.0781 


4.8438 


4,4375 
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Table  8.1-29  CycIes-to-Failure  Data  of  Group  No.  154  Usin.2  Wire 
Fatigue  Machine  No.  4  for  35  Specimens  of  .040 
in..  Diameter  AISI  4340  Steel  Wire.  Fixed  Alternating 
Stress  Level  of  90,000  psi.  Bend  Angle  24.0° 
Coast-Down  Cycles  200  .* 


erator:  Chet  Noif 


Date 

Spec. 

Cycles-to- 

! 

Break  Length 

Remarks 

of 

Test 

No. 

Failure 

from  Scribed 
End  inches 

15 

26 

184,100 

4.2812 

15 

27 

317,200 

4.0000 

15 

28 

4.0938 

16 

29 

120,800 

4.4375 

16 

30 

142,700 

5.0469 

i 

17  1 

31 

162.400 

4.4375 

17 

32 

4.8906 

17 

EHi 

148,300 

4.8594 

18 

34 

243,100 

4.3438 

■ 

19 

35 

215,100 

*  4.0000 

*  Subract  from  counter  reading  200  cycles  and  enter  in  "Cycles  to 
Failure"  column. 


attuttaga — tm* — >  -  ttx±  -  nl  ,„ ,  ,  nimtnHiirt*iii - - . 
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Table  8.1-31  Test  Data  for  Hardness  and  Ultimate  Strength 

Elongation  of  Group  No. 155  .  3S  Specimens  of 
AI5I  4340  Steel.  D  =  .040  in.  ;  L  =  10  in. 

Drawing  No.  ;  Date  of  Test  March  4,  1972 


_ CHARACTERISTIC 

Rockwell  Brinell  ^ 

Hardness  Hardness 

Scale  BHN  r., 


AL  on  | 
2  in. 

Gage  Length 


.6093 

.6718 

.6718 

.7968 

.7187 

.7968 

.S281 

.8593 

>7345 

.7968 


Elongation 


7.616 

8.597 

8.597 

9.960 

8.983 

9.982 

10.351 

10.741 


!1  1 


M 

1  l  3 


table  8.1-22  KHN  Hardness  Data  for  Group  No.  15! 

Micro-Hardness  Tester  For  10  Specii 
Diameter.  AISI  4340steel  Wire. 


characteristic 


Specimen 

Number 


KNOOF  HARDNESS,  KHN 


t. 

i" 

I . 
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Tabic  8.2-1  Cycl es- to- Failure  Data  of  Group  No.  89  Using  the  Wiedemann 
Machine.  36  Specimens  of  AISI  4130  Steel  Rod  of  Test  Section 
Diameter, d  =.0937  in.  ,  Radius,  r  =  .125  in.  Upper 

Added  Pan  Load  =  15.79  lbs.  Alternating  Stress  =  75,000  psi. 


Date  of  Test 

Specimen  Number 

Cycl es- to-Failure 

Remarks  * 

WEM&vmmm 

7 

149.000 

F 

n 

25 

161,000 

F 

n 

29 

211,000 

F 

ii 

35 

337,000 

F 

n 

23 

291,000 

F 

n 

36 

313,000 

F 

n 

27 

147,000 

F 

15 

14 

222.000 

F 

...  . . 15 

.  32  . . 

206.000 

F 

15 

13 

381.000 

F 

15 

33 

249,000 

F 

15 

•  12 

478,000 

F 

15 

11 

175,000 

F 

16 

15 

410,000 

F 

16 

22 

163,000 

F 

16 

21 

141,000 

F 

16 

8 

91,000 

F 

16 

30 

143,000 

F 

16 

18 

123,000 

F 

■HlttMi 

16 

170,000 

F 

6 

10 

345,000 

F 

6 

i  ; 

680,000 

F 

6 

28 

253,000 

F 

6 

26 

122,000 

F 

_ Sl _ 

24 

157.000 

F 

i 


i 


4 


i 


% 


t 


*  F  -  Failure 
NF  -  No  Failure' 


■llVtfufl  IK  -  **  *-“***-*••  k 


iiili^ilfi  |V|  tl 


Table 
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8.2-1  Cyclcs-to-Pailvre  Data  of  Group  No.  89  Using  the  Wiedemann 
Machine.  36  Specimens  of  AISI  4130  Steel  Pod  of  Test  Section 
Diameter, d  =  .0937  in.  ,  Radius,  r  =  *^5  in.  Upper 

Added  Pan  Load  =  15.79  lbs.  Alternating  Stress  =  75,000  psi. 


Date  of  Test 

Specimen  Number 

Cycles-to-Failure 

Remarks* 

6 

31 

196,000 

F 

6 

34 

138,000 

F 

6 

9 

297,000 

F 

7 

5 

183,000 

F 

7 

17 

235,000 

F 

7 

3 

122,000 

F 

7 

2 

194,000 

F 

7 

20 

225,000 

F 

7 

19 

221,000 

F 

7 

6 

205,000 

F 

7 

4 

138,000 

F 

■ 

•  ■ 

• 

, 

. 

• 

* 

*F  -  Failure 
NF  -  No  Failure’ 
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Table  8.2-3  inspection  Data  for  Critical  and  Major  Characteristics 
of  Group  No.  90  •  37  Specimens  of  AISI  413Q  Steel 

D  =  .375  in.  ;  L  =  3.5  in. 

Drawing  No.  200  »  Date  of  Inspection  April  3,  1972 


Specimen 

Number 

.  CH 

4R4CTRRTSTTC _ : _ , _ 

Hardness 

d=.0937 
+  .0005 
In. 

r=  .125 
+  .002 
in. 

Surface 

Finish 

V-in. 

1 

" " . . . 

.0940' 

.125 

4 

2 

.0937 

3 

.0938 

.  4 

.0937 

5 

.0940 

6 

.0939 

7 

.0937 

8 

.0937 

Ml 

9 

.0939 

Ml 

10 

.0940 

11 

.0937 

• 

.  12 

• 

r 

.0940 

13 

.0940 

14 

.0937 

M 

15 

.0939 

16 

.0937 

* 

mm 

l'  ' 

.0937 

Hi 

18 

.0937 

wm 

19 

.0937 

20 

.0940 

21 

.0937 

22 

.0940 

1 

,, 

23 

.0939 

M 

|| 

2.4 

.0938 

Mg 

M 

m 

25 

• 

.0939 

S 

m 

8  1 

Table  8.2-4  Cycles-to-Failure  Data  of  Group  No.  90  using  the  Wiedemann 

Machine.  37  Specimens  of  AISl  4130  Steel  Rod  of  Test  Section 
Diameter, d  =  .0937  in.  ,  Radius,  r  =".125  in.  Upper 

Added  Pan  Load  =  15.44  lbs.  Alternating  Stress  =  85,000'  psi. 


Date  of  Test  Specimen  Number  Cycles-to-Failure 


Remarks* 


30 

49,000 

32 

109,000 

23 

77,000 

10 

130,000 

12 

67,000 

26 

123,000 

31 

44',000"  ‘ 

16 

87.000 

19 

30.000 

328,000 

151,000 

84,000 

162,000 

112,000 

46,000 

111,000 

112,000 

95,000 

81,000 

47,000 

93,000 

59,000 

45,000 

113,000 

158,000 


Tab)c*  8. 


-4  Cycles- to-Failurc-  Hat 
Machine.  37  Specir 
Diameter, d  =  .0937  ii 
Added  Pan  Load  =  15. < 


Date  of  Test 


Specimen  Number 
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Table  8.2-5  inspection  Data  for  Critical  and  Major  Characteristics 

of  Group  So.  91  .  26  Specimens  of  AISI  4130  Steel  "7 

D  =  .375  in.  ;  L  =  3.50  in.  _ 

Drawing  No.  200  ;  Date  of  Inspection  April  4,  1972 


.  CM 

ARACTPR  TSTTCI _ 

Specimen 

Number 

Hardness 

d=  .0937 
+  .0005 
in. 

in  • 

(N|  N  C 
r-H  0,r* 

•  O 

•l*'. 

Surface 

Finish 

y-in. 

1 

.0937' 

.125 

4 

2 

.0938 

3  • 

.0937 

4 

.0937 

5* 

.0939 

6- 

.0937 

7 

.0937 

8 

.0937 

9 

.0937 

10 

mm i 

1 

11 

.0937 

12 

.  . 

.0937 

• 

13 

.0937 

14 

.0937 

15 

.0937 

16 

.0937 

17 

.0937 

18 

.0939 

- 

19 

.0937 

20 

.0935 

21 

.0935 

g 

IM 

22 

.0937 

m 

||  | 

23 

.0937 

24 

.0939 

• 

25 

• 

.0937 

> 

s' 

m 

.1 


1  l 
.  i 


.  J 


:  1 


.  i 


iiiimfiT  '  ri1  ■if‘r ir>-h» 


i  i1*!  ■  ■  Mifal* 


i  j  li  I  >  i'i  m  1  '>i»ii  lAaii! 
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'lablc  8.2-6  Cycles- to- Failure  Data  of  Group  No.  91  Using  the  Wiedemann 
Machine.  ^7  Spec incus  of  AISI  4130  Steel  Rod  of  Test  Section 
Diameter, d  =  .0937 in.,  Radius,  r  =  .125  in.  Upper 

Added  Run  I.oad  =  15.10  lbs.  Alternating  Stress  =  95,000  Psi* 


Date  of  Test 

Specimen  Number 

Cycl es-to-Failure 

Remark^ 

1 

1 

25 

21.000 

F 

12 

16 

34,000 

F 

12 

14 

13.000 

F 

13 

35 

12,000 

F 

13 

20 

16.000 

F 

13 

4 

8,000 

F 

13 

1 

39.000 

F 

13 

23 

■■■■ 

F 

14 

32 

32.000 

F 

14 

3 

12,000 

F 

14 

17 

34,000 

F 

17 

.  31 

18,000 

F 

17 

37 

23.000 

F 

17 

6 

18,000 

F 

17 

IS 

21,000 

F 

17 

35 

34,000 

F 

18 

5 

14,000 

F 

18 

7 

13,000 

F 

18 

34 

16,000 

F 

19 

8 

25,000 

F 

19 

19 

17,000 

F 

20 

18 

20,000 

F 

20 

26 

27,000 

F 

24 

13 

17,000 

F 

24 

24 

33,000 

F 

Table*  8-2-6  Cycles-to-Failure  Data  of  Group  No.  91  Using  the  Wiedemann 
.Machine.  37  Specimens  of  AISI  4130  Steel  Pod  of  Test  Section 
Diameter, d  =  .0937  in.  ,  Radius,  r  =  .125  in.  Upper 

Added  Pan  Load  =  15.10  lbs.  Alternating  Stress  =  95,000  psi. 


Date  of  Test 


28 


May  197 


Specimen  Number 

Cycles-to-Failure 

22 

15,000 

28 

5,000 

29 

24,000 

33 

21,000 

11 

18,000 

9 

16,000 

10 

18,000 

' 

2 

17,000 

27 

22.000 

12 

25,000 

30 

32,000 

21 

22.,  000 

Remarks ' 


It,* 


Tabic  8.2-7  Inspection  Data  for  Critical  and  Major  Characteristics 
of  Group  No.  93  .  35  Specimens  of  AISI  4130  Steel 

D  =  .375  in.  ;  L  =  3.50  in. 

Drawing  No.  200  ;  Date  of  Inspection  March  30,  1972 


Specimen 

Number 


,  d= .0937  r=  -250 

Hardness  +  .0005  +.002 


.0937 

.0936 


.0939 

.0940 


.0937 

.0939 

.0936 

.0937 

.0959 

.0939 

.0937 

.0937 

.0937 

.0938 

.0957 

.0937 

.0937 

.0937 


Surface 

Finish 

p-in. 


Table  8.2-7  Inspection  Data  for  Critical  and  Major  Characteristics 
•  of  Group  No.  93  .  35  Specimens  of  AlSr  4130  Steel 

D  =  .375  in.  ;  L  =  3.50  in. 

Drawing  No.  200.  ;  Date  of  Inspection  March  30,  1972 


CH 

AR4CTPRTSTTC _ 

Specimen 

Number 

d=  .0937 

r=  .250 

Hardness 

+  .0005 
~in. 

+  .002 
~  in. 

Surface 

Finish 

y-in. 


Number 


Tabic  8.2-8  Cycles- to- Failure  Data  of  Group  No.  93  Using  the  Wiedemann 
Machine.  35  Specimens  of  AISI  4130  Stce-1  Rod  of  Test  Section 
Diameter, d  =  .0937  in.  ,  Radius,  r  =  *250  .in.  Upper 

Added  Pan- 'Load  =  15.96  lbs.  Alternating  Stress  =  70,000  pSi. 


Date  of  Test 
1972 


Specimen  Number  Cycles-to-Failure 


Remarks 


37,000 


52,000 


53,000 


67,000 


60,000 


94,000 


81,000 


133,000 


122,000 


147,000 


149,000 


163,000 


38,000 


24,000 


36,000 


34,000 


64,000 


193,000 


50,000 


123,000 


97,000 


106,000 


61,000 


116,000 


45,000 


*F  =  Failure 
NF  =  No  Failure 


340 


n 

Li 


Table  8-2-8  Cyclcs-to-Failure  Data  of  Group  No.  93  Using  the  Wiedemann 

Machine.  35  Specimens  of  .AISI  4130  Steel  Rod  of  Test  Section 
Diameter, d  =  .0937  in.  ,  Radius,  r  =  .250  in.  .. 

Added  Pan  Load  =  15.96  lbs.  Alternating  Stress  =  70,000UP^&i. 
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Table  8.2-9  Inspection  Data  for  Critical  and  Major  Chai'acteristics 
of  Group  No.  94  .  35  Specimens  of  AISI  4130  Steel 

D  =  .375  in.  ;  L  =  .350  in. 

Drawing  No.  200  ;  Date  of  Inspection  March  29,  1972. 


Specimen 

Number 

Hardness 

d=  .0937 
+  .0005 
in. 

r=  .250 
+  .002 
in. 

Surface 

Finish 

y-in. 

26 

.0937 

GO 

4 

27 


28  . 


29 


30* 


31. 


32 


33 


34 


35 


.0938 


.0937 


.0937 


.0938 


.0936 


.0937 


.0937 


.0937 


.0938 


J  —  A  W  > rir 
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Table  8.2-10  Cycles-to-Failurc  Data  of  Group  No.  94  Using  the  Wiedemann 

Machine.  3S  Specimens  of  AISI  4150  Steel  Rod  of  Test  Section 
Diameter, d  =  .0937  in.,  Radius,  r  =  .250  in.  Upper 

Added  Pan  Load  =  15.'621bs.  Alternating  Stress  =  80,000  psi. 


Date  of  Test 
1972 

Specimen  Number 

Cycl es-to-Failure 

Remarks 

. 

- 

3/29 

9 

26,000 

F 

■  3/29 

18 

18.000 

F 

3/29 

5 

16.000 

F 

3/29 

17 

28,000 

F 

3/30 

13 

19,000 

F 

3/30 

26 

12,000 

F 

3/30 

27 

19,000 

F 

3/30 

29 

23,000 

F 

3/30 

15 

29,000  ' 

F 

3/30 

4 

27,000 

F 

3/30 

22 

31,000 

F 

3/30 

20 

16,000 

F 

3/30 

'  31-  ■ 

22,000 

F 

3/30 

16 

59,000 

F  , 

3/30 

35 

31.000 

F 

3/31 

19 

29.000 

F 

3/31 

•10 

40,000 

F 

3/31 

14 

32,000 

F 

3/31 

21 

36'.  000 

F 

3/31 

30 

41,000 

F 

3/31 

33 

32,000 

F 

3/31 

28 

31,000 

F 

3/31 

7 

19,000 

F 

3/31 

32 

19,000 

F 

3/31 

2 

34,000 

F 

*  F  =  Failure 


NF  =*  No  Failure  • 


34  4 


Table  8.2-20  Cycles- to-Failure  Data  of  Group  No.  94  Using  the  Wiedemann 

Machine.  35  Specimens  of  AISI  4130  Steel  Rod  of  Test  Section 
Diameter, d  =  .0937  in.  ,  Radius,  r  =  -250  in.  Unner 

Added  Pan  Load  =  15.62  lbs.  Alternating  Stress  =80,000  psi. 


Date  of  Test 
1972 


Specimen  Number  Cycl.es-to-Failure 


3/31 

24 

29,000 

4/3 

1 

|  16,000 

4/5 

23 

30,000 

4/3 

12 

22,000 

4/3 

25 

41,000 

4/3 

8 

26,000' 

4/3 

5 

26,000 

4/3 

34 

21.000 

4/3 

11 

16.000 

4/3 

6 

40.000 

F  =  Failure 
NF  =  No  Failure 


Remarks 


345 


Table  8.2-11  Cycles- to-Failurc  Data  of  Group  No.  95  Using  the  Wiedemann 

Machine .  34  Specimens  of  AISI  4130  Steel  Rod  of  Test  Section 

Diameter, d  =  .0937  in.  ,  Radius,  r  =  .250  -in.  Upper 

Added  Pan  Load  =  15.10 lbs.  Alternating  Stress  =  95,000  psi. 


Date  of  Test 

1972 

Specimen  Number 

Cycles-to-Failure 

Remarks 

3/10 

18 

8.000 

F 

-  3/10 

15 

7,000 

F 

3/10 

10 

5,000 

F 

3/1  O' 

21 

9.000 

F . 

3/13 

12 

13.000 

P  . 

3/13 

11 

3.000 

F 

17 

2.000 

F 

‘  3/14 

14 

9,000 

P 

3/14 

20 

5.000 

F 

3/14 

13 

2.000 

‘F 

3/14 

.  4 

3,000 

F 

3/15 

-  ■’  22- 

7,000 

F 

3/16 

7  ‘  ‘ 

9,000 

F 

3/16 

23 

6,000 

r  .  . 

F 

3/17  • 

34 

11,000 

F 

3/17 

3 

5,000 

F 

3/17 

33 

6,000 

F 

3/1*7 

31 

-  4,000/ 

F 

3/17 

25 

11,000 

F 

3/24 

4 

2,000 

F 

3/24 

32  ■ 

5,000 

F 

3/24 

26 

11,000 

F 

3/24 

27 

3,000 

F 

3/29 

29 

6,  GOO 

F 

3/29 

2 

4,000 

F 

*  F  -  Failure 
NF.=  No  Failure 
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Table  8.2-i2  Inspection  Data  for  Critical  and  Major  Characteristics 
of  Group  No.  95  .  34  Specimens  of  AISI  4130  Steel 

D  =  -375  in.  ;  L  =  3.00  in. 

Drawing  Ko.  200  ;  Date  of  Inspection  3/8/72. 
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Table  8  .2-13  Staircase.Method  Data  of  Group  No.  162  Using  the  R.  R.  Moore 
Machine.  35  Specimens  of  AISI  1038  Steel  Rod  with  Test 
Section  Diameter^  d  =  .2700  in.^Radiitb  r  =  .031  in. 

Cutoff  at  3  x  10  cycles. 


Date 

of 

Test 

Soec. 

No. 

Added 

Pan  Load 
lbs 

Alternating 

Stress 

— — — — — — — — 

Cycles  of  Operation 
x  10-5 

Remarks* 

19.000 


21,000 


23,000 


3.108.000 


9,101,000 


3,429,000 


1,280,000 


3,000,000 


1,438.000 


802,000 


3,141,000 


1,347,00 0 


3,560,000 


2,100,000 


5,224,000. 


1,464,000 


2,564,000 


3,020,000 


3,183,000 


1,285,000 


■'3,097,000 


1,294,000 


3,190,000 


781,000 


3,043,000 


1,748.000 


3,128,000 


865,000 


Table  8.2--13  Staircase  Method  Data  of  Group  No.  162  Using  the  R.  R.  Moore 
Machine.  .35  Specimens  of  AISI  1038  Steel  Rod  with  Test 
Section  Diameter,  d  =  .2700  in. ^ Radius  r  =  .031  in. 

Cutoff  at  3x10  cycles. 


Added 

Pan  Load 
lbs 


Alternating 

Stress 


Cycles  of  Operation 
x  10"5 


Remarks* 


12.22 


14.15 


25,000 


25,000 


3.820,000 


1,049,000 


12.22 


14.15 


0 


25,000 


1,585,000' 


4/4 

20 

12.22 

23,000 

3,273,000 

N  F 

4/5 

3 

14.15 

25,000 

1,479,000 

F 

4/5 

32 

12.22 

23,000 

2,336,000 

F 

4/6 

mm 

10.29 

21,000 

3,787,000 

NF 

mm 

38 

12.22 

23,000 

3,113,000 

N  F 

‘  N  F  -  No  Failure 
F  Failure 


353 

Table  8.2-15  Staircase  Method  Data  of  Group  No.  163  Using  the  R.  R.  Moore 
Machine.  37  Specimens  of  AISI  1038  Steel  Rod  with  Test 
Section  Diameter-  d  =  .2700  in. ^ Radius  r  =  .062  in. 

Cutoff  at  3  x  10  cycles. 


Date 

of 

Test 

Soec. 

No. 

Added 

Pan  Load 
lbs 

Alternating 

Stress 

Cycles  of  Operation 

Remarks* 

KmufK 

32 

14.15 

25.000 

11.223.000 

N  F 

ii 

19 

16.09 

27,000 

3,000,000 

N  F 

ii 

33 

18.02 

29,000 

702,000 

F 

12 

26 

16.09 

27,000 

12,248,000 

N  F 

13 

23 

18.02 

29,000 

1,426,000 

F 

13 

3 

16.09 

27.000 

3.452.000 

N  F 

14 

30 

18.02 

29,000 

1,481.000 

F 

14 

5 

16.09 

27,000 

3,000,000 

N  F 

17 

10 

18.02 

29,000 

1,522,000 

F 

17 

31 

16.09 

27,000 

4,729,000 

N  F 

18 

11 

18.02 

29,000 

1,194,000 

F 

18 

2 

16.09 

27,000 

639,000 

F 

19 

1 

14.15 

25,000 

3,138,000 

N  F 

19 

24 

16.09 

27,000 

2,474,000 

F 

20 

26 

14.15 

25,000 

2,769,000  ‘ 

F 

24 

n 

12.22 

23,000 

3,091,000 

N  F 

24 

8 

14.15 

25,000 

2,269,000 

F 

25 

25 

12.22 

23,000 

9,397,000 

N  F 

26 

36 

14 . 15 

25,000 

3,859,000 

N  F 

26 

27 

16.09 

27,000 

3,465,000 

N  F 

28 

35 

18.02 

29,000 

1,721,000 

F 

28 

14 

16.09 

27,000 

11,890,000 

N  F 

HHH 

37 

18.02 

29.000 

1.881.000 

F 

i 

12 

16.09 

27.000 

1,386.000 

F 

.  2 

■■ 

14.15  . 

25 . 000 

3.045.000 

N  F 

2 

I  16 

16.09 

..  ...  -  ...  ■  i 

27,000 

1,985,000 

F 

*  N  F  No  Failure 
F  -  Failure 


f 

l 


Table  8-2-15  Staircase  Method  Data  of  Group  No.  165  Using  the  R.  R-  Moore 
Machine.  37  Specimens  of  AISI  1038  Steel  Rod  with  Test 
Section  Diameter,  d  =  .2700  in., Radius  r  =  .062  in. 

Cutoff  at  3  x  lO^cvcles. 


Spec. 

No. 

Added 

Pan  Load 
lbs 

Alternating 

Stress 

Cycles  of  Operation 

Remarks* 

14.15 


16.09 


18.02 


16.09 


14.15 


27,000 


29,000 


27,000 


25,000 


1,412,000 


HH 

20 

14.15 

25,000 

11,676,000 

N  F 

5 

15 

16.09 

27.000 

3.101.000 

N  F 

S 

21 

18.02 

29,000 

2,280,000 

F 

8 

7 

15.09 

27,000 

3,369,000 

N  F 

983,000 


2,359,000 


3,623,000 


|  m 

•  r 

i  v 

;  ■  ? " 

0 

* 

Table  8.2-16  .Inspection  Data  for  Critical  and  Major  Characteristics  356 

!] 

; 

of  Group  No.  163  .  37  Specimens  of  AlSI  1038Steel 

“•  \ 

l  >  ;  _ 

D  =  *375  in.  ;  L  =  2-75  in. 

r 

^  , 

i 

Drawing  No.  200 

U 

i  * 

Date  of  Test:  3/31/72  Operator: 

n 

Surface 
Finish 
4  y-in. 


Table  8.2-17  Staircase  Method  Data  of  Group  No.  164  Using  the  R.  R.  Moore 
Machine.  37  Specimens  ofAISI  1038  Steel  Rod  with  Test 
Section  Diameter,  d  =  0.2700  in. } Radius  r  =  0.12S  in.  ■ 
Cutoff  at  3  x  10°cycles. 


Operator : 


Ua9l 

Snec. 

No. 

Added 

Pan  Load 
Ids 

Alternating 

Stress 

Cycles  of  Operation 

• 

Remarks* 

. 

5/10/72 

1  / 

19.23 

30.000 

4.340.000 

NF  . 

i/11/72 

22 

21.16 

32,000 

949,000 

F 

37 

19.23 

30.000 

12.873.000 

.......  NF . 

B 

21 

21.16 

32,000 

623,000 

F 

SSQ 

34 

19.23 

30,000 

3,157,000 

NF 

13 

21.16 

32,000 

3,773,000 

NF 

14 

23.09 

34,000 

1,153,000 

F 

mm 

29 

21.16 

52,000 

2,337,000 

F 

i/16/72 

23 

19.23 

30,000 

2,095,000 

F 

18 

17.29 

28,000 

3,055,000 

NF 

SgJJ 

9 

19.23 

30,000 

313,000 

F 

8 

17.29 

28,000 

3,122,000 

NF 

19 

19.23 

30,000 

4,478,000 

NF 

707/72 

36 

21.16 

32,000 

3.097,000 

NF 

>/07/72 

IS 

23.09 

34,000 

705,000 

,F 

11181 

24 

21.16 

32,000 

1,251,000 

F 

33 

19.23 

30,000 

3,077,000 

NF 

■ 

11 

21.16 

32,000 

1,922,000 

F 

ffissi 

25 

19.23 

30,000 

3,546,000 

NF 

BE23 

31 

21.16 

32,000 

1,722,000 

F 

am 

17 

19.23 

30,000 

2,900,000 

F 

(1/12/72 

IB 

17.29 

28,000 

3,121,000 

NF 

SSiil 

30 

19.23 

30,000 

3,139,000 

NF 

(r/12/72 

32 

21.16- 

32,000 

1,249,000 

F 

35 

19.23 

30,000 

2,126,000 

F 

Shuh 

16 

17.29 

28,000 

3,021,000 

NF 

*  N  F  -  No  Failure 
F  -  Failure 
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Table  8.2-17  Staircase  Method  Data  of  Group  No.  164  Using  the  R.  R.  Moore 
Machine.  37  Specimens  of  AISI  1038  steel  Rod  with  Test 
Section  Diameter,  d  =  0.2700  in. f Radius  r  =  0.125  in. 

Cutoff  at 3  x  106  cycles. 


11 

a 


Date 

of 

Test 

Soec. 

No. 

Added 

Pan^.oad 

Alternating 

Stress 

Cycles  of  Operation 

Remarks* 

5/13/72 

4 

19.23 

30,000 

2,430,000 

F 

27 

17.29 

28,000 

8,084,000 

NF 

| BEE! 

10 

19.23 

30,000 

3,000,000 

NF 

BBBB 

3 

21.16 

37,000 

946,000 

F 

5/19/72 

26 

19.23 

30,000 

2,740,000 

■■  ' 

F 

5/20/72 

5 

17.29 

28,000 

3,057,000 

NF 

12 

19.23 

30,000 

3,054,000 

NF 

5/20/72 

2 

21.16 

■BIHBi 

577,000 

F 

5/21/72 

20 

. 

19.23 

30,000 

2,883,000 

F 

5/22/72 

6 

17.29 

28,000 

13,523,000 

NF 

5/23/72 

20 

19.23 

30,000 

3,239,000 

NF 

■■ 

■ 

B 

-  _  .  -  -  -  -  _ 

*  N  F  -.  No  Failure 
F  -  Failure 


Table  8.2-18  Inspection  Data  for  Critical  and  Major  Characteristics 

of  Group  No.  164  .  37  Specimens  of  AISI  1038  Steel  i5S 

D  =  .375  in.  ;  L  =  2.75  in. 

Drawing  No.  200 


Date  of  Test:  3/7/72  Operator:  J»D.S. 


CH 

ARACTFR  TCTTC _ _ _ _ 

Specimen 

Number 

Hardness 

£:8M 

in. 

*1  -«as 

in. 

Surface 

finish 

y-in. 

1 

.2695 

G 

0 

2 

.2703 

3 

.2700 

4 

♦  2700 

5 

.2705 

| 

6 

.2700 

|| 

7 

.2700 

.  _ 

8 

.2700 

• 

9 

.2705 

- 

10 

.2703 

1 

11 

.2705 

M 

12 

.2705 

13 

.2700 

14 

.2700 

15 

.2700 

16 

.2700 

17 

.2700 

18 

.2705 

19 

.2702 

20 

.2700 

■  ■ 
■ 

mm 

|| 

21 

.2704 

mm 

"/ 

ml  Wt 

3 

22 

.2698 

u  m 

mu 

| 

23 

i 

.2700 

|| 

i 

24 

.2700 

25 

)  .2700 

s 

< 

1 


Table  8.2-19  Staircase  Method  Data  of  Group  No.  165  Using  theS.  R.  Moore 
•  Machine.  36  Specimens  of  AISI  1038  Steel  Rod  with  Test 

! '  Section  Diameter,  d  =  .2700  in.^Radius  r  =  .250  in. 

^  Cutoff  at  3X10°  cycles. 

i " 
ij 


U 

*  t 

.  i 

Date 

of 

Test 

Soec. 

No. 

Added 

Pan  Load 
lbs 

Alternating 

Stress 

Cycles  of  Operation 

Remarks* 

|H^M 

wm 

mmm 

mmm 

1.011.000 

r 

Hi 

Bl 

j 

21.88 

33.QQ0 

3,620,000 

NF 

'*■ 

27  ■ 

18 

23.82 

wm 

mmfnmmm 

959.000 

F 

L 

wm 

wm 

mmm 

_  HF 

ii 

28 

25 

23.82 

35.000 

1.105.000 

F 

29 

BH 

warn 

33 f 000 

F  * 

- 

29 

CM 

mmm 

31.000 

3.QQ3.000 

HF 

i.. 

29 _ 

wm 

_ 21.88 _ 

_ 33,000 _ 

F 

\  i 

Hi 

PM 

■HEM 

MMMIMM 

NF 

isa 

- 

2? _ 

21.88 

MMMI 

3,100,000 

NF 

[I 

3 

Hi 

23.82 

35,000 

1,423,000 

F 

L 

3 

34 

21.88 

33.000 

1.329.000 

F 

5 

wm 

■RUM 

_ 31.00.0 _ 

998,000 

F 

!  i 

5 

CM 

■PI 

| 

3.163,000 

NF 

5 

9 

19.95 

31.000 

IQ, 763,000 

NF 

J 

6 

CM 

21.88 

33.000 

mmembmm 

F 

_ 6 _ 

MB 

31.000 _ 

■ 

;HHH!HHH 

. F 

f  . 

) 

mi 

m 

■MEM 

1 

3.073.000 

HE 

7 

■■Ml 

31.000 

9.115.000 

■mmhmu 

10 

10 

mmm 

■■MIEMl 

_ l.  7-0.6.,  QQQ _ 

F 

10 

Hi 

19.95 

31.000 

NF  . 

m 

wm 

1.459,000 

F 

wm 

19.95 

31.000 

7.789.000 

NF 

12 

20 

21.88 

33,000 

3.042.000 

NF 

i 

12 

31 

23.82  . 

35.000 

1.282.000 

F 

mm 

imm 

21.88 

31.000 

. . _2, 571. OQQ,  , 

- . J _ _ 

*  N 


U- 


1 


F  -  No  Failure 
F  -  Failure 
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Table  8-2-19  Staircase  Method  Data  of  Group  No.  165  Using  the  R.  R.  Moore 
Machine.  56  Specimens  of  AISI  1038  Steel  Rod  with  Test 
Section  Diameter,  d  =  .2700  in. } Radius  r  =  .250  in. 

Cutoff  at  3x10^  cycles. 


Date 

of 

Test 

Soec. 

No. 

Added 

Pan  Load 
lbs 

Alternating 

Stress 

Cycles  of  Operation 

Remarks* 

17 

12 

19- AS 

31.000 

9.203.000 

NF 

18 

27 

21.88 

33,000 

2,283,000 

F 

19 

S 

19.95 

31f0Q0 

_  3 f 052, 000 

.  NF . 

19 

29 

21.88 

33,000 

,  1,394,000 

F 

20 

3 

19.95 

31.000 

5,061,000 

NF 

21 

'30 

21.88 

33 f 000 

1.027.000 

F 

24 

28 

19.95 

31,000 

3,883,000 

NF 

2A 

33 

21,88 

_  .33,000 

1.083.000 

F 

26 

35 

19.95 

31,000 

3,074,000 

NF 

26 

32 

21.88 

33.000 

1.005.000 

mmmm 

. 

- 

- , - - - 

■ 

' 

. 

■ 

■ 

. 

■*  N  F  -  No  Failure 
F  -  Failure 


fable  8 . 2 r20 ‘Inspection  Data  for  Critical  and  Major  Characteristics 
of  Group  No.  165  .  36  Specimens  of  AISI  1038  Steel 

D  =  .375  in.  ;  L  =  2.75  in. 

Drawing  No.  200  ;  Date  of  Inspection  6/26/72 


Specimen  <j=  270Q  r=  <2soo  Surface 

Hardness  +  ,0010  +  .002  Finish 

Number  -in.  —  in.  y-in. 


Table8.2~20  Inspection  Data  for  Critical  and- Major  Characteristics  354 
of  Group  No.  165  .  Specimens  of  AISI1038  Steel 

D  »  .375  in.  ;  L  =  2.75  in. 

Drawing  No.  200  ;  Date  of  Inspection  6/26/72 


Specimen 

Number 

_  CH 

ARACTER-TSTTC _ 

Hardness 

d=.  .2700 

i.ooio 

in. 

rV250 

-.002 

in. 

Surface 
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Table  8.2-21 
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Staircase  Method  Data  of  Group  No.  166  Using  the  R*  R*  Moore 
Machine.  35  Specimens  of  AISI  1038  Steel  Rod  with  Test 
Section  Diameter,  d  =  .2700  in.^Radius  r  =  1.87  in. 

Cutoff  at  3  x  10&cycles. 


Date 
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Pan  Load 
lbs 
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Table  8.2-21  Staircase  Method  Data  of  Group  No.  166  Using  the  R.  R.  Moore 
Machine.  35  Specimens  of  AISI  1038  steel  Rod  with  Test 
Section  Diameter^  d  =  .2700  in. ? Radius  r  =  1.87  in. 

Cutoff  at  3  x  10  cycles. 
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Table  8. 2-23.  Inspection  Data  for  Critical  and  Major  Characteristics  367 
of  Group  No.  166  .  35  Specimens  of  AISI  1038  Steel 

D  =  .373  in.  ;  L  =  2.75  in. 

Drawing  No.  200 
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Table  8.3-2  Test  Data  for  Hardness  and  Ultimate  Strength 

Elongation  of  Group  No.  156  35  Specimens  of 

AISI  1018  Steel.  D  =  .373  in.  ;L  =  9.0  in.  +  1/16 

Drawing  No.  100  ;  Date  of  Test  10-22-70 
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Tabic  8.3-2  Test  Data  for  Hardness  and  Ultimate  Strength 

Elongation  of  Group  No.  156  35  Specimens  of 

AISI  1018  Steel.  D  =  .373  in.  ;  L  =  9  in.  +  1/16 

Drawing  No.  100  ;  Date  of  Test  10-22-70 
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Table  S.3-3  Staircase  Method  Data  of  Group  Mo.  159.  Using  the  Axial  Fatigue  Machine. 

35  Specimens  of  AIST  1018  Steel  Rod  with  Test  Section  Diameter,  d  =  0.075  in., 
Radius  r  =  2.70  in.  Stress  Ratio  r  =  1.0  .  Cutoff  at  2  x  10  Cycles 
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Table  8.3-3  Staircase  Method  Data  of  Group  No.  159.  Using  the  Axial  Fatigue  Machine. 

35  Specimens  of  AISI  1018  Steel  Rod  with  Test  Section  Diameter,  d  =  0.075  in., 
Radius  r  =»  2.70  in.  Stress  Ratio  r  =  1.0  ,  Cutoff  at  2  x  10^  Cycles 
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Table  8.3-5  Staircase  Method  Data  of  Group  No. 161  .  Using  the  Axial  Fatigue  Machine. 

36  Specimens  of  AISI  1018  Steel  Rod  with  Test  Section  Diameter,  d  =  0.075  in., 
Radius  r  =  2.70  in.  Stress  Ratio  r =  »  .  Cutoff  at  2  x  106  Cycles. 


No  Failurs 
Failure 
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No  Failure 
Failure 


9.0  REDUCED  TEST  DATA 


This  section  presents  the  results  of  processing  test  data 
experimental  test  data  with  the  data  reduction  and  analysis  computer 
programs.  Calibration  data  are  presented  in  summary  tables  with  che 
parameters  calculated  for  the  normal  distribution.  Results  of  cycles- 
to-failure  testing  are  shown  in  histogram  overscribed  with  distribution 
curves  for  the  normal,  lognormal  (base  e),  and  tVeibull  distributions. 
The  calculated  distribution  parameters  and  goodness-of-fit  test 
results  are  listed  below  the  curves. 
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Table  9.1-1  Angle  of  Deflection  Vs.  Mean  Measured  Strain  in  Wire 
Fatigue  Research  Machine  Calibration  Specimen,  for  Bach 
One  of  the  Four  Machines. 


Angle  of 
Deflection 

Mean  Strain*  -  (u-in/in 

J 

Degrees 

Machine  #1 

Machine  #2 

Machine  #3 

Machine  £4 

0 

0 

0 

0 

0 

4 

137.5 

116.5 

139 

111.5 

8 

280.5 

274.5 

323 

260.5 

12 

493.5 

621 

681 

546.5 

16 

848 

1,001 

1012.5 

880 

18 

1,025 

1175.5 

1,175 

1056.5 

20 

1,202 

1,346 

1342.5 

1,219 

22 

1365.5 

1,517 

1,501 

1374.5 

24 

1,530 

1,686 

1,663 

1539.5 

26 

1,679 

1,834 

1,814 

1,696 

♦Data  came  from  Tables  1  thru  4 


Table  -9.1-2  Sunn  ary  of  Static  Axial  Calibration  Data  For  The  0.040 

in.  Diameter  Wire  Specimen  Used  in  Calibrating  the 
Wire  Fatigue  Machines. 


Pan  Weight 
lb 

Stress 

psi 

Group  #1 
v  -  in/in 

Group  #2 

V  -  in/in 

Group  #3  | 
u  -  in/in  | 

Group  #4 
jj  r  in/in 

L* 

UL** 

L 

UL 

L 

UL 

_ L_ 

UL 

0.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7.00 

5,499 

26 

28 

25 

27 

25 

29 

28 

29 

10.50 

8,248 

71 

69 

67 

72 

69 

75 

75 

76 

14.00 

10,997 

117 

121 

116 

118 

115 

122 

121 

122 

17.50 

13,746 

168 

174 

- 

166 

170 

165 

173 

169 

174 

21.00 

16,496 

215 

222 

213 

219 

212 

223 

218 

225 

24.50 

19,245 

265 

272 

260 

272 

261 

272 

27U 

276 

28.00 

21,995 

317 

323 

316 

320 

311 

321 

320 

324 

31.50 

'24,744 

371 

374 

368 

372 

364 

374 

374 

378 

35.00 

27,493 

423 

426 

420 

424 

411 

414 

426 

430 

♦Loading  cycle 
♦♦Unloading  cycle 


Li 


n 

u 


0 


IJ 


n 
• ) 
t  u 


n 

J 


e 

v 

> 

•H 

O 


4) 

> 

4) 

►J 


V) 

w 

® 

h 


co 


o 

CO 

(U 


f-l 

o 

t. 


c 

•H 

cd 

f-t 

CO 


$-1 

£ 


c 

o 


+-» 

CO 

•H 

> 

o 

Q 


T3 

CO 

"O 

C 

Cj 

■M 

CO 


O 

•C 

E~ 


o 


c 

o 

•H 

« 


r-> 

o 


_  .n 
3  CO 
O  fr> 


cO 

U 


to 

I 


Cl 


£> 

CO 

H 


bio  9.1-3  Continued 


389 


Table  9.1-4  Static  Axial  Strt^j  -,*sus  Measured  Strain  for  The  Wire 
Specimen  Used  in  CaliL  ating  TheJj’ire  Fatigue  Research 
Machines.  Mean  wire  diameter  ~  D  =  .040263  in. 


Pan  Weight 
Pounds 

Static  Stress 
psi 

Mean  Strain* 
y  -  in/in 

Standard  Deviation 
of  Strain 
u  -  in/in 

0 

0 

0 

0 

7.00 

5,499 

27 

1.5 

10.50 

8,248 

72 

3.1 

14.00 

10,997 

119 

2.6 

17.50 

13,746 

170 

3.3 

'a.  00 

16,496 

218 

4.5 

24.50 

19,245 

269 

5.4 

28.00 

21,995 

319 

3.9 

31.50 

24,744 

372 

4.0 

35.00 

27,493 

422 

' 

6.0 

5Ii] 


Table  9-1-5  Actual  Specimen  Stress  Versus  Test  Specimen  Deflection 
Angle  for  Each  Wire  Fatigue  Research  Machine, 


Angle  of 

Deflection 

Degree 

Stress  in  psi  Using  The  Mean  Strain  Fjom  Calibration  And 

The  Static  Axial  Stress  Vers us  Strain  Calibration  Chart. 

Machine  #1 

Machine  #2 

Machine  #3 

Machine  #4 

0 

IJ 

o 

0 

0 

0 

- 

4 

11,882 

10,714 

11,965 

10,442 

8 

19,801 

19.469 

22,154 

18,693 

12 

31,597 

38,657 

41,980 

34,532 

16 

51,228 

59,701 

60,338 

53,001 

18 

61,030 

69,365 

69,337 

62,775 

20 

70,833 

78,807 

78,613 

71,774 

22 

79,887 

88,277 

87,391 

80,385 

24 

83,997 

97,636 

96,362 

89,523 

26 

97,248 

105,832 

104,725 

. — 

98,190 

0 
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J 


li 
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11 
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•  Muaam >rr»  L t 


xf  xf  xf 


Table.  9-1-6  Reduced  Data  for  Group  87  ,  AISI  1038  Steel,  Wire 
Fatigue  Machine  No . 2  . 

.  6 

Staircase  method  at  Z  x  lu  cycles 

Specimen:  D  =  0.0626 

Number  of  Useful  Specimens:  69 


Alternating 

Stress 

psi 

i 

n. 

i 

Failures 

in. 

l 

iV 

- 

57,500 

5 

4 

20 

100  • 

55,000 

4 

8 

32 

128 

52,500 

3 

13 

39 

117 

50,000 

2 

4 

8 

16 

47,500 

1 

3 

3 

3 

45,000 

« 

0 

1 

0 

0 

N  =  33 

A  =  102 

B  =  364 

d  =  stress  increment  =2,500  psi 
XQ  -  lowest  stress  level  =45,000  psi 
=  mean  (estimate) 

=  Xq  +  d [A/N  -  1/2]  =  45,000  +  2,500 
=  51,477  psi  2  51,000  psi* 


[,s-j] 


=  standard  deviation  (estimate) 

=  1.620  d((NB-A2)  /N2  +  0.029]-  1.620  (2,500) 
=  6,097.6  psi  =  6,100  psi** 


(33)  (364)  -  (102) 
(33)1 


This  information  supersedes  the  information  reported  in 
Table  15.3.1.2.1,  p,  392  of  flVj 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 


Weight  -  Pounds 


392 


0 

0 

0 


u 


;  i 


Lj 
i  i 

1  i 


i 


100  200  *  300  400 
True  Measured  Strain,  p  -  in/in. 


Calibration  Chart  of  Stress  Vs.  Measured  Strain  for 
Calibration  of  Fatigue  Research  Machines  ('See  Table  9) 


FREQUENCY/CLASS  INTERVAL  WIDTH 


FIG.  9.1-2  CYCLES-TO-FRILURE  DIST  OF  GROUP  NO.  129 
USING  WIRE  FATIGUE  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  OIAMETER  AISI 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  67,700  PSI.  8EN0  ANGLE 
19,5  DEGREES.  COAST-DOWN  CYCLES  100. 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE*.  13.408  CYCLES 

STANDARD  DEVIATION:  0.541  CYCLES 

K0LMOGOR0V-SM IRNOV  TEST*.  0.058 
CHI-SQUAREO  TEST:  2.208 

SKENNESS:  -0.288 

KURTOSIS:  2.805 

FIG.  9.1-3  CYCLES-TO-FA ILURE  OIST  OF  GROUP  NO.  129 
USING  WIRE  FATIGUE  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  A ISI 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  67,700  PS  I.  8EN0  ANGLE 
19.5  DEGREES.  COAST-DOWN  CYCLES  100. 


»» 


8 


WE I BULL  DISTRIBUTION  PARAMETERS 


KOLMOGOROV-SMIRNOV  TEST:  0.078 
CHI -SQUARED  TEST:  2.127 
WE I BULL  SLOPE  (8ETA) :  1.725 
MINIMUM  LIFE  I  GAMMA):  99000 
SCALE  PARAMETER  (ETA):  751226 


CYCLES-T0-FA1LURE  DISTRIBUTION 

SL=67700  PS  I 

GR0UP=129 


•  * 


NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  481634.3  CYCLES 

STANDARD  DEVIATION:  254057.1  CYCLES 

K0LM0GORGV-SMIRN0V  TEST:  0.168 
CHI -SQUARED  TEST:  0.931 

SKEWNESS:  1.299 

KURT0SIS:  4.752 

FIG-.  9.1-5  CYCLES -WA I  LURE  DIST  OF  GROUP  N0=  130 
USING  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI  ' 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  70,000  PS  I.  BEND  ANGLE 
20.0  DEGREES.  COAST  DOWN  CYCLES  200 


FREQUENCY/CLASS  INTERVRL  WIDTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TO-FAILURE 


MEAN  VALUE:  12.962  CYCLES 

STANOARO  DEVIATION:  0.502  CYCLES 

KOLMOGOROV-SMIRNOV  TEST :  0-101 
CHI-SQUAREO  TEST:  1.323 

SKEWNESS:  0.065 

KURTOSIS:  2-731 

FIG.  9.1-6  CYCLES-TO-FAILURE  DIST  OF  GROUP  N0r  130 
USING  WIRE  MRCHINE  NO.  1  FOR 
35  SPECIMENS  OF  -040  IN.  DIAMETER  AISI 
4130  STEEL  WIRE-  FIXED  ALTERNATING 
STRESS  LEVEL  OF  70,000  PS  I-  BEND  ANGLE 
20.0  DEGREES.  COAST  DOWN  CYCLES  200 


FREGUENCY/CLASS  INTERVAL  WIDTH 


20 


WE  I BULL  DISTRIBUTION  PARAMETERS 


398 


18 

16 

14 


KOLMGGGRGV-SMIRNCV  TEST:  0.124 

CHI-SQUARED  TEST:  8.102 

WE  I  BULL  SLOPE  (BETA):  1.638 

MINIMUM  LIFE  (GAMMA):  101899 

SCALE  PARAMETER  (ETA):  429638 


FIG.  9.1-7  CYCLES-TO-FAILURE  DISTRIBUTION 

GROUP- 130 
SL=7®000  PS  I 


FREQUENCY/CLRSS  INTERVAL  WIDTH 


NORMRL  DISTRIBUTION  PARAMETERS 


CYCLES-TO-FRILURE  X  10 

■MEAN  VRLUE:  27S888.6  CYCLES 

STRNDRRO  DEVIRTION ;  152228.3  CYCLES 

K0LM0G3R0V-SMIRNGV  TEST:  0465 
CHI -SQUARED  TEST:  1.624 

SKEWNESS:  1.025 

KURTOSIS:  3.491 

FIG.  9.1-8  CYCLES-T0-FRILURE  DIST  OF  GROUP  NO.  131 
USING  WIRE  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  72,600  PSI.  BEND  ANGLE 
20.5  DEGREES.  COAST  DOWN  CYCLES  100. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


LOG-  NORMAL  DISTRIBUTION  PARAMETER- 


CYCLES-TO-FRILURE 

MEAN  VRLUE:  12*393  CYCLES 

STRNDRRD  DEVIATION*.  0*533  CYCLES 

KOLM0GOR0V-SNIRNOV  TEST*.  0*096 
CHI -SQUARED  TEST*.  2*801 

SKEWNESS*.  0*146 

KURTOSIS*.  2*062 

FIG-*  9.1.9  CYCLES-TO-FRILURE  DIST  OF  GROUP  NO*  131 
USING  WIRE  MACHINE  NO*  1  FOR 
35  SPECIMENS  OF  *040  IN*  DIAMETER  RISI 
4130  STEEL  WIRE*  FIXED  ALTERNATING 
STRESS  LEVEL  OF  72,500  PS  I*  BEND  ANGLE 
20*5  DEGREES*  COAST  DOWN  CYCLES  100* 


WE I BULL  DISTRIBUTION  PARAMETERS 


K0LM0G0ROV-SM TRNOV  TEST:  0.066 
CH {-SQUARED  TEST:  3.674 
WEIBULL  SLOPE  (BETA):  1.134 
MINIMUM  LIFE  (GAMMA):  90099 
SCALE  PARAMETER  (ETA):  201481 


FIG.  9.1-iQ  CYCLES-TO-FAILURE  DISTRIBUTION 

GROUPS  131 
SL=3B»0  PS  I 


NORMAL  DISTRIBUTION  PARAMETERS 


;« 


CYCLES-TO-FAILURE  X  10 


MEAN  VALUE:  151697.1  CYCLES 

STANDARD  DEVIATION:  59163.8  CYCLES 

KOLMGGGROV-SM I RNOV  TEST:  0.172 
CHI-SQUARED  TEST:  3.204 

SKEWNESS:  1.526 

KURT0SIS:  6.232 

FIG.  CYCLES-TO-FAILURE  DIST  OF  GROUP  N0=  132 
USING  WIRE  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  DIRMETER  BIS I 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  74,700  PS  I.  BEND  ANGLE 
21-0  OEGREES.  COAST  DOWN  CYCLES  200 


FREQUENCY/CLASS  INTERVAL  WIDTH 


MEAN  VALUE:  11.867  CYCLES 

STANDARD  DEVIATION:  0.351  CYCLES  J 

K0LM0GOR0V-SM IRNOV  TEST:  0  412  1 

CHI -SQUARED  TEST:-  1.725 

SKEWNESS:  0.496 

KURTOSIS:  2.861 

FIG.  9.1-12  CYCLES-TO-FA ILURE  DIST  OF  GROUP  N0=  132  j 
USING  WIRE  MACHINE  NO.  1  FOR  ] 

35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
4130  STEEL  WIRE.  FIXED  ALTERNATING  j 

STRESS  LEVEL  OF  74,700  PS  I.  BEND  ANGLE  j 
21.0  DEGREES.  COAST  DOWN  CYCLES  200  ] 

_  - — —  „J 


FREQllENCY/CLASS  interval  width 


WE  I BULL  DISTRIBUTION  PARAMETERS 


KOLMOOORGV-SMIRNOV  TEST:  0.114 
CHI -SQUARED  TEST:  4.097 
WEIBULL  SLOPE  (BETA):  1.642 
MINIMUM  LIFE  (GAMMA):  65399 
SCALE  PARAMETER  IETA) :  96714 


CYCLES-TO-FA I LURE  DISTRIBUTION 

GR0UP=132 

SL=f'ffDO  PS  I 


FIG.  9.1-13 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  141077  4  CYCLES 

STANDARD  DEVIATION*.  64047.8  CYCLES 

KOLMOGOR0V-SMIRN0V  TEST:  0471 
CHI -SQUARED  TEST:  1.462 

SKEWNESS:  0.905 

KURTOSIS:  3.091 

FIG.  9.1-14  CYCLES-TO-FAILURE  DIST  OF  GROUP  N0=  133 
USING  WIRE  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AI5I 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  77.800  PS  I .  BEND  ANGLE 
21.5  DEGREES.  COAST  DOWN  CYCLES  200 


FREDUENCY/CLASS  INTERVAL  WIDTH 


LOO  NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  11.761  CYCLES 

STANDARD  DEVIATION:  0.445  CYCLES 

KQLMOGQROV-SMIRNOV  TEST:  0.086 
CHI -SQUARED  TEST:  0.464 

SKEWNESS:  0.029 

KURTOSIS:  2.497 

FID.  9.1-15  CYCLES-TO-FAILURE  DIST  OF  GROUP  N0=  133 
USINQ  WIRE  MACHINE  NO.  1  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  RISI 
4130  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  77.800  PSI.  BEND  ANGLE 
21.5  DEGREES.  COAST  DOWN  CYCLES  200 


lin-i  . 


WE  I  BULL  SLOPE  (BETA):  1.670 
MINIMUM  LIFE  ( GAMMA):  39099 
SCALE  PARAMETER  (ETA):  114833 


CYCLES-TO-FAILURE  DISTRIBUTION 

DR0UP=133 

SL=77800  PSI 


L  .  J  *  *  ►tH-  , J  ' . 'i  I  , 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PBRRMETERS 


408 


CYCLES- TO-FA I LURE  X  10 


MEAN  VALUE;  608431.4  CYCLES 

STANOARO  DEVIATION;  352142.8  CYCLES 

K0LM0G0R0V-SM [RNGV  TEST:  0465 
CHI-SQUARED  TEST:  0.828 

SKEWNESS :  1 .284 

KURT0SIS:  4.315 


F 10.  9.1-n  CY  CLES-T  G-FA I  LURE  OIST.  OF  GROUP  NO.  136 
USING  WIRE  FATIGUE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  64,500  PS I.  BEND  RNGLE 
17.0  DEGREES.  COAST-DOWN  CYCLES  100. 


FREQUENCY/CLASS  INTERVAL  WIOTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


12745 13-45 
CYCLES-TO-FAILURE 


14745 


MEAN  VALUE:  13.168 

STANDARD  DEVIATION:  0.561 

K0LM0GOR0V-SM l RNOV  TEST:  0.074 
CHI “SQUARED  TEST:  2.072 

SKEWNESS:  -0.042 

KURTQSIS:  2.704 


13.168  CYCLES 
0.561  CYCLES 


FIG.  9-i-is  CYCLES-TO-FAILURE  GIST-  OF  GROUP  NO.  136 
USING  WIRE  FATIGUE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  RISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  64,500  PSI .  BEND  ANGLE 
17.0  DEGREES.  COAST-DOWN  CYCLES  100. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


WE I BULL  DISTRIBUTION  PARAMETERS 


CYCLES- TO-FA I LURE  X  10  * 


K0LMOGGR0V-SMIRNGV  TEST:  0.102 

CHI-SQUARED  TEST:  3.708 

WEIBULL  SLOPE  (BETA);  1.509 

MINIMUM  LIFE  (GAMMA):  113600 

SCALE  PARAMETER  (ETA);  549476 


FIG.  9.1-19 


CYCLES-T0-FAILURE  DISTRIBUTION 

SL^SHSpO  PS  I 

GR0UP=136 


FREQUENCY/CLRSS  INTERVRL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TO  -FAILURE  X  10 

MEAN  VALUE:  357925.7  CYCLES 

STANDARD  DEVIATION:  186783.7  CYCLES 

KOLMOGQROV-SM I RNOV  TEST:  0.168 
CHI-SQUAREO  TEST:  3.907 

SKEWNESS:  0.980 

KURTOSIS:  3.137 

FIG.  9.1-20  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  137 
USING  WIRE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  67,200  PSI  -  BEND  ANGLE 
17.5  DEGREES.  COAST  DOWN  CYCLES  100. 


FREQUENCY/CLRSS  INTERVRL  WIOTH 


CYCLES-TO-FRILURE 


HERN  VALUE:  12.663  CYCLES 

STANDARD  DEVIATION:  0.510  CYCLES 

KQLMOGGROV-SM I RNOV  TEST:  0.109 
CHI-SQUARED  TEST:  3.034 

SKEWNESS:  0.041 

KURTOSIS:  2«497 


FIG.  9.1-21  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  137 
USING  WIRE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  OIRMETER  RISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  $7,200  PSI .  BENO  ANGLE 
17.5  DEGREES.  COAST  DOWN  CYCLES  100. 


WE I BULL  DISTRIBUTION  PRRRMETERS 


KGLMGG0R0V-SMIRNOV  TEST:  0.127 
CHI-SQURRED  TEST:  4.044 
WEIBULL  SLOPE  ( BETA 3  *.  1.674 
MINIMUM  LIFE  ( GRMMR ) :  70099 
SCRLE  PRRRMETER  (ETR):  323481 


FIG.  9.1-22 


CYCLES-TO-FRILURE  DISTRIBUTION 
GROUP::  137 
SL4R200  PS  I 


FREGUENCY/CLRSS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


414 


CYCLES-TO-FRILURE  X  10 

MEAN  VALUES  236162.9  CYCLES 

STANDARD  DEVIATION:  144220.2  CYCLES 

KGLMOGOROV-SN I RNOV  TEST:  0.2S5 
CHI-SQUARED  TEST:  6-637 

SKEWNESS:  2.460 

KURTOSIS:  10.014 

FIG.-  9.1-23  CYCLES-TO-  FAILURE  DIST  OF  GROUP  NO.  138 
USING  WIRE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN-  DIAMETER  AISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  69,200  PS  l .  BENO  ANGLE 
18.0  OEGREES .  COAST  DOWN  CYCLES  200. 


FREQUENCY/CLftSS  INTERVAL  WIDTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  12.248  CYCLES 

STANDARD  DEVIATION:  0-473  CYCLES 

KOLMOGOROV-SMIRNOV  TEST:  0464 
CHI-SQUARED  TEST:  0.605 

SKEWNESS:  0.834 

KURTOSIS:  3.831 

FIG.  9.1-24  CYCLES-T0-  FAILURE  DIST  OF  GROUP  NO.  138 
USING  WIRE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  69,200  PSI .  BEND  ANGLE 
18.0  DEGREES.  COAST  DOWN  CYCLES  200. 


frequency/class  interval  width 


WE I BULL  DISTRIBUTION  PfiRRMETERS 


36 

32. 

26. 

24. 


416 


CYCLES-TO-FAILURE  X  10 


KOLMOGOR0V-SMIRN0V  TEST:  0.166 
CH [-SQUARED  TEST:  5.267 
WEIBULL  SLOPE  (BETA) :  1.328 
H IN I  MUM  LIFE  (GAMMA):  83399 
SCALE  PARAMETER  (ETA):  163986 


CYCLES-TO-FAILURE  DISTRIBUTION 

OROUP=138 

SL=69200  PSI 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TQ-FAILURE  X  10 

MERN  VALUE:  176505.7  CYCLES 

STANDARD  DEVIATION:  77774.2  CYCLES 

KOLMOGGROV-SMIRNOV  TEST:  0.166 
CHI-SQUARED  TEST:  4.418 

SKEWNESS :  0 .929 

KURT0SIS:  2.997 

FIG.  9,i-26  CYCLES-TQ-FAILURE  DIST  OF  GROUP  N0=  139 
USING  WIRE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  72.300  PS I.  BEND  ANGLE 
18.5  DEGREES.  COAST  DOWN  CYCLES  200 


FREQUENCY/CLflSS  INTERVAL  WIDTH 


TTT54  12704 12754 
CYCLES-TO-FAILURE 


13704 


MEAN  VALUE:  11.994 
STANDARD  DEVIATION:  0.416 
K0LM0GORGV-SM IRNGV  TEST:  0.135 
CHI-SQUARED  TEST:  4.574 
SKEWNESS:  0.348 
KURTQSIS:  1.985 


CYCLES 

CYCLES 


FID.  9.1-27  CYCLES-TO-FAILURE  GIST  OF  GROUP  N0=  139 
USING  WIRE  MACHINE  NO.  2  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
1038  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  72.300  PS I.  BEND  ANGLE 
18.5  OEGREES .  COAST  DOWN  CYCLES  200 


FREQUENCY/CLRSS  INTERVRL  WIDTH 


WEIBULL  DISTRIBUTION  PARRMETERS 


CYCLES-TO-FAILURE  X  10 

KOLMGG0R0V-SM I RNOV  TEST:  0.097 
CHI-SQURRED  TEST:  3.863 
WEIBULL  SLOPE  (BETR):  1.204 
MINIMUM  LIFE  ( GRMMR ) :  80099 
SCALE  PARAMETER  (ETR):  104054 


FID.  9.1-28 


CYCLES-TO-FAILURE  DISTRIBUTION 
GROUP::  139 
SL=72300  PS  I 


FREQUENCY/CLASS  INTERVAL  WIOTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  13.246  CYCLES 

STANDARD  DEVIATION:  0.631  CYCLES 

K0LM0GQRQV-SMIRNOV  TEST:  0406 
CHI-SQUARED  TEST:  2.436 

SKEWNESS:  -0.066 

KURTOSIS:  2.397 

FIG.  s.i-29  CYCL.ES-TO-  FAILURE  DIST  OF  GROUP  NO.  143 
USING  WIRE  MACHINE  NO.  3  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI 
1018  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  57,200  PS  I .  BEND  ANGLE 
15.5  DEGREES.  COAST  DOWN  CYCLES  200. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  681940-0  CYCLES 

STANDARD  DEVIATION:  427001-5  CYCLES 

KQLMOG0R0V-SMIRN0V  TEST:  0-177 
CHI-SQUARED  TEST:  5.029 

SKEWNESS  s  1.034 

KURTOSISs  3.416 

FIG.  9.1-30  CYCLES-T0-  FAILURE  DIST  OF  GROUP  NO.  143 
USING  WIRE  MRCHINE  NO.  3  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
1018  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  5  7,200  PS  I.  BEND  ANGLE 
15.5  DEGREES.  COAST  DOWN  CYCLES  200. 


WE I BULL  DISTRIBUTION  PARAMETERS 


K0LM0GGRGV-SMIRNOV  TEST:  0-11-4 

CHI -SQUARED  TEST:  3.724 

WE I BULL  SLOPE  (BETA):  I. 4 15 

MINIMUM  LIFE  (GAMMA):  98999 

SCALE  PARAMETER  (ETA):  645345 


FIG.  9.1-31  CYCLES- TO-FA I LURE  DISTRIBUTION 

GR0UP=143 
SL=57200  PS I 


.  ....  iiitlll 


NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  560405.7  CYCLES 

STANDARD  DEVIATION:  251043.6  CYCLES 

K0LM0GOR0V-SM I RNOV  TEST:  0.192 
CHI -SQUARED  TEST:  7.57G 

SKEWNESS:  1.126 

KURTOSIS:  3.245 

FIG.  9.1-32  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  144 
USING  WIRE  MRCHINE  NO.  3  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
1018  STEEL  WIRE  .  FIXED  ALTERNATING 
STRESS  LEVEL  OF  80,000  PS I .  BEND  ANGLE 
16.0  DEGREES.  COAST  DOWN  CYCLES  10Q. 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VRLUE:  13.151  CYCLES 

STANDARD  DEVIATIONS  0.409  CYCLES 

KGLMOGOROV-SM  TRNOV  TEST :  0-125 
CHI-SQUARED  TEST:  7-380 

SKEWNESS:  0-466 

KURTOSIS:  2-464 

FIG-  9.1-33  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO-  144 
USING  WIRE  MACHINE  NO-  3  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AI 51 
1018  STEEL  WIRE  .  FIXED  ALTERNATING 
STRESS  LEVEL  OF  GO, 000  PS I  -  BEND  ANGLE 
16-0  DEGREES.  COAST  DOWN  CYCLES  100. 


EREQUENCY/CLRSS  INTERVAL  WIDTH 


WE I BULL  DISTRIBUTION  PARAMETERS 


KGLM0GGRGV-5M IRNOV  TEST:  0.107 

CHI-SQUARED  TEST:  4.112 

WE I BULL  SLOPE  (BETA):  1.303 

MINIMUM  LIFE  (GAMMA):  238999 

SCALE  PARAMETER  (ETA):  353483 


FIG.  9.1-34 


CYCLES- TG-FA I  LURE  DISTRIBUTE 

GR0UP=144 

SL=60000  PS I 


KGLMGGGRGV-SMIRNQV  TEST:  0.153 
CHI-SQURRED  TEST:  3.037 

SKEWNESS:  0.821 

KURTGSIS:  2.824 

EIG-  9.1-35  CYCLES-TG-FAILURE  OIST  GF  GROUP  N0=  145 
USING  WIRE  MACHINE  NO.  3  FOR 
35  SPECIMENS  GF  .040  IN.  OIRMETER  RISI 
1018  STEEL  WIRE.  FIXED  RLTERNRTING 
STRESS  LEVEL  GF  62.800  PSI.  BEND  ANGLE 
16.5  DEGREES.  COAST  DOWN  CYCLES  200 


FREQUENCY/CLASS  INTERVAL  WIDTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


12.03  12753  13703 

CYCLES- TO-FA I LURE 


13.53 


LEAN  VALUE:  12.579 

STANDARD  DEVIATION:  0.455 

KOLMOGQR0V-SMIRN0V  TEST:  0.105 
CHI-SQUARED  TEST:  1.435 

SKEWNESS:  0.205 

KURTQSIS:  1.885 


CYCLES 

CYCLES 


FIG. 


9.1-36  CYCLES-TO-FA ILURE  DIST  OF  GROUP  N0=  145 
USING  WIRE  MACHINE  NO.  3  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI 
1018  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  62.800  PSI.  BEND  ANGLE 
16.5  DEGREES.  COAST  DOWN  CYCLES  200 


FREQUENCY/CL ASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  394545.7  CYCLES 

STANDARD  DEVIATION'S  158482.-6  CYCLES 

K0LM0GGROV-SM I RNOV"  TEST:  0.165 
CHI-SQUARED  TEST:  4.420 

SKEWNESS:  0.717 

KURT0SIS:  2.993 

FID.  9.1-40  CYCLES-TO-FA rDJRE  DIST  0F  GROUP  NO.  150 
USING  WIRE-MACHINE  NO ^  4  FOR 
35  SPECIMENS  0F  .040  IN.  DIAMETER  flISI 
^340  STEEL"  WIRE.  .  FIXED  ALTERNATING 
STRESS  LEVEL  OF  73,500  PSI .  BEND  RNGCt 
20.5  DEGREES.-  COAST  DOWN  CYCLES  100. 


....  rW.ifitan 


FREGUENCY/CLASS  INTERVAL  WIDTH 


CYCLES-TO-FA ILURE 

MEAN  VALUE :  1 2 .  807  CYCLES 

STANDAROTEVI ATION :  0-410  CYCLES 

K0LM0G0R0V~SMIRNO\T  TEST:  0-095 
CHI-SQUARED  TEST;  0-026 

SKEWNESS:  -0.236 

KURTOSISs  2-905 

Fro.  9.1-41  CYCLES-TO-FR ILURE  DIST  0F  GROUP  NO-  150 
USING  WIRE_MflCHINE  NO-  4  FOR 
35  SPECIMENS  0F  .040  IN.  DIAMETER  flISI 
4340  STEEL  WIRE  -  FIXED  ALTERNATING 
STRESS  LEVEL  0F  73,500  PSI-  BEND  ANGLE 
20.5  DEGREES-  COAST  DOWN  CYCLES  100. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


WE I BULL  DISTRIBUTION  PARAMETERS 


K0LMGGGROV-SMIRN0V  TEST :  0.134 

CHI-SQUARED  TEST*.  3.075 

WE I BULL  SLOPE  (BETA):  2.230 

MINIMUM  LIFE  (GAMMA):  69599 

SCALE  PARAMETER  (ETA):  367757 


FIG.  9.1-42  CYCLES-TO-FAILURE  DISTRIBUTION  j 

SL=73500  PS  I  | 

GR0UP=150 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


432 


MEAN  VALUE:  292180.0  CYCLES 

STANDARD  DEVIATION:  169598.8  CYCLES 

KGLMGGGROV-SM I RNOV  TEST:  0.221 
CHI-SQUARED  TEST:  9.768 

SKEWNESS:  1.912 

KURT0SIS:  6.213 


FIG.  9.1-43  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  151 
USING  WIRE  FATIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  A1ST 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  78,100  PSI.  BEND  ANGLE 
21.5  DEGREES.  COAST-DOWN  CYCLES  100. 

■  -I,n  m  i- i  mafia*.  -fat - 


FREQUENCY/CLRSS  INTERVAL  WIDTH 


CYCLES-TO-FR I LURE 


HERN  VALUE:  12-465  CYCLES 

STANDARD  DEVIATION:  0-467  CYCLES 

KGLM0GOR0V-SM I RNOV  TEST:  0-123 
CHI -SQUARED  TtST;  3-262 

SKEWNESS:  0-860 

KURT0SIS:  3-335 


FIG-  9.1-44  CYCLES-TO-FR ILURE  DIST  OF  GROUP  NO-  151 
USING  WIRE  FATIGUE  MACHINE  NO-  4  FOR 
35  SPECIMENS  OF  -040  IN-  DIAMETER  ATST 
4340  STEEL  WIRE-  FIXED  ALTERNATING 
STRESS  LtVtl  OF  78,100  PSI-  BEND  RNGLE 
21-5  DEGREES.  COAST-DOWN  CYCLES  100. 


1 


CYCLES- TO-FR I LURE  X  1G 


MEAN  VALUE:  248517.1  CYCLES 

STANDARD  DEVIATION:  130793.5  CYCLES 

KOLMOGOROV-SM IRNOV  TEST:  0.226 
CHI-SQUARED  TEST:  5.902 

SKEWNESS:  1,524 

KURTOSIS:  5.204 


FIG.  9.1-46  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  152 
USING  WIRE  FATIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  80,100  PS  I .  BEND  ANGLE 
22.0  DEGREES.  COAST-DOWN  CYCLES  100. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TO-FAILURE 


MEAN  VRLUE:  12.309  CYCLES 

STANDARD  DEVIATION:  0.478  CYCLES 

KOLM0G0R0V-SMIRNQV  TEST:  0.131 
CHI-SQUARED  TEST:  2.967 

SKEWNESS:  0.208 

KURTQSIS:  3.130 

FIG.  9.1-47  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  152 
USING  WIRE  FATIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  80 , TOO  PSI .  BEND  ANGLE 
22.0  DEGREES.  COAST-DOWN  CYCLES  100. 


WE  I BULL  DISTRIBUTION  PARAMETERS 


437 


} 


J 


I 

1 


KOLMOGGROV-SMIRNQV  TEST:  0.328 
CHI-SQUARED  TEST:  69.373 

WEIBULL  SLOPE  (BETA):  0.559 

MINIMUM  LIFE  (GAMMA):  79899 

SCALE  PARAMETER  (ETA):  429256 


CYCLES-TO-FAILURE  DISTRIBUTION 

0R0UP=152 

SL=8OI00  PS l 


FIG.  9.1-48 


FREQUENCY/CLRSS  INTERVRL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TO-FAILURE  X  10 

MEAN  VALUE:  157314.3  CYCLES 

STANDARD  DEVIATION:  58475.9  CYCLES 

KGLMGGGRGV-SMIRNOV  TEST:  0.081 
CHI-SQUARED  TEST:  0.288 

SKEWNESS:  0-585 

KURTOSIS:  3.241 

FIG.  9-1.49  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  153 
USING  WIRE  FATIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  -040  IN.  DIAMETER  RISI 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  84,700  PS  I .  BEND  ANGLE 
23.0  DEGREES.  CORST-DOWN  CYCLES  100. 


FREQUENCY/CLASS 


CYCLES- TO-FRILURE 


MEAN  VRLUE:  li  .896 
STANDARD  DEVIATION;  0.388 
KGLMOGOROV-SMIRNOV  TEST ;  0 .067 
CHI-SQURREO  TEST;  0.824 
SKEWNESS:  -0.330 
KURTOSIS:  2.643 


CYCLES 

CYCLES 


FIG.  9.1-so  CYCLES-TO-FRILURE  DIST  OF  GROUP  NO.  153 
USING  WIRE  FRTIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  filSI 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  84,700  PS  I.  BEND  ANGLE 
23.0  DEGREES.  COAST-DOWN  CYCLES  100. 


CYCLES— TO— Ffl l LURE  X  10 


KOLMOGOROV-SM [RNOV  TEST:  0.059 

CHI-SQUARED  TEST:  1.227 

HEIBULL  SLOPE  ( BETR ) :  2.081 

MIN  I  MUM  LIFE  (GAMMA);  39099 

SCALE  PARAMETER  (ETfl):  134262 


FIG.  9.1-51 


CYCLES- TO-FA I  LURE  DISTRIBUTION 

SL=®if00 

GR0UP=153 


FREGUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES- TO-FAi LURE  X  10 

MEAN  VALUE:  149548.6  CYCLES 

STANDARD  DEVIATION:  72183.9  CYCLES 

KOLMOGOROV-SMIRNOV  TEST:  0.169 
CHI-SQUARED  TEST:  4.601 

SKEWNESS:  1.440 

KJRT0SIS;  4.638 

FIG.  9.1-52  CYCLES- TO-FR I LURE  DIST  OF  GROUP  NO.  154 
USING  WIRE  FATIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  flISI 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  90.000  PSI .  BEND  ANGLE 
24.0  DEGREES.  COAST-DOWN  CYCLES  100. 


FREQUENCY /CLASS  INTERVAL  WIDTH 


LOG  NORMRL  DISTRIBUTION  PARAMETERS 


CYCLES-T 0-FAILURE 


MEAN  VALUE:  u.g; 
STANDARD  DEVIATION:  C.42I 
KOLM0GORQV-SM I RNOV  TEST:  0.13^ 
CHI-SQUARED  TEST:  5.671 


SKEWNESS: 

KURTOSIS: 


0.632 

2.607 


CYCLES 

CYCLES 


FIG.  9.1-53  CYCLES-  TO-FA I  LURE  DIST  OF  GROUP  NO.  154 
USING  WIRE  FATIGUE  MACHINE  NO.  4  FOR 
35  SPECIMENS  OF  .040  IN.  DIAMETER  AISI 
4340  STEEL  WIRE.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  90.000  PS I.  BEND  ANGLE 
24.0  DEGREES.  COAST-DOWN  CYCLES  100. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


WE I BULL  DISTRIBUTION  PARAMETERS 


KOLMOGOROV-SMIRNOV  TEST*.  0.102 
CHI-SQUARED  TEST:  7.581 
WEIBULL  SLOPE  (BETA):  1.231 
MINIMUM  LIFE  (GAMMA):  66100 
SCALE  PARAMETER  (ETA):  90019 


FIG.  9.1-54  CYCLES-TO-FAILURE  DISTRIBUTION 

SL-9Q000  PS  I 
GROUPS  54 
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9.2  WIEDEMANN  FATIGUE  MACHINE  DATA 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TQ-FAILURE  X  10 


MEAN  VALUE;  229777,8  CYCLES 

STANDARD  DEVIATION;  118013.8  CYCLES 

K0LM0GOROV-SM I RNOV  TEST;  0.183 
CHI-SQUARED  TEST:  1.169 

SKEWNESS:  1.900 

KURTQSIS:  7.284 

FIG.  9.2-1  CYCLES- TO-FA I LURE  OIST  OF  GROUP  NO.  89 

USING  THE  WEIOEMANN  FATIGUE  MACHINE 
FOR  36  SPECIMENS  OF  .0937  IN.  NOTCH 
DIAMETER  AND  .12S  IN.  NOTCH  RAOIUS  AI5I 
4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  75000  PS I. 


FREQUENCY/CLRSS  INTERVAL  WIDTH 


CYCLES- T  0-Ffl I LURE 


MEAN  VALUES  12.245  CYCLES 

STANDARD  DEVIATION:  0.434  CYCLES 

KOLM0G0R0V-SM I RNOV  TEST:  0.095 
CHI-SQUARED  TEST:  0.508 

SKEWNESS:  0.628 

KURTOSIS:  3.155 

FIG.  9.2-2  CYCLES-  T0-FR I  LURE  DIST  OF  GROUP  NO.  89 

USING  THE  WEIOEMANN  FATIGUE  MACHINE 
FOR  36  SPECIMENS  OF  .0937  IN.  NOTCH 
DIAMETER  AND  .125  IN.  NOTCH  RADIUS  flisr 
4130  STEEL  ROD.  FIXED  ALTERNATING 
.  STRESS  LEVEL  OF  7S000  PS I. 


WEI8ULL  DISTRIBUTION  PARAMETERS 


KOLMOGOROV-SMIRNOV  TEST:  0.106 

CHI-SQUARED  TEST:  4-389 

WE  I  BULL  SLOPE  (BETA):  1-513 

MINIMUM  LIFE  (GAMMA):  80800 

SCALE  PARAMETER  (ETA) :  164090 


FIG-  9-2-3 


CYCLES- TO-FAILURE  DISTRIBUTION 

SL=75000 

GR0UP=89 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-T 0-F A I LURE  X  10  * 


MEAN  VALUE:  10S837.8  CYCLES 

STANDARD  DEVIATION:  53222.0  CYCLES 

K0LMOGOROV-SMIRN0V  TEST:  0.143 
CHI -SQUARED  TEST;  2.610 

SKEWNESS:  1.944 

KURT0SIS:  9.326 

FIG.  9.2-4  CYCLES-TO-FAILURE  DIST  OF  GROUP  NO.  90 
USING  THE  WIEDEMANN.  FATIGUE  MACHINE 
FOR  37  SPECIMENS  OF  .0937  IN.  NOTCH 
.  DIAMETER  AND  .125  IN.  NOTCH  RADIUS  flISI 
4130  STEEL  ROD.  FIXED  ALTERNATING 
.  STRESS  LEVEL  OF. 85000  PS I . 


FREQUENCY/CLHSS  INTERVAL  WIDTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TO-F  A I LURE 


MEAN  VALUE:  11.461  CYCLES 

STANDARD  DEVIATION:  0.476  CYCLES 

KOLMOGGRQV-SM IRNOV  TEST:  0.086 
CHI-SQUARED  TEST:  0.832 

SKEWNESS:  -0.175 

KURT0SIS:  3-401 

FIG.  9.2-s  CY'CLES-TO-FA  I  LURE  DIST  OF  GROUP  NO.  90 

.USING  THE  WIEDEMANN  FATIGUE  MACHINE 
FOR  37  SPECIMENS  OF  .0937  IN.  NOTCH 
DIAMETER  AND  -125  IN-  NOTCH  RpnniS  Aisi 
4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  85000  PS I. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


WE I BULL  DISTRIBUTION  PRRRMETERS 


KQLM0GOR0V-SMIRN0V  TEST:  0.107 
CHI-SGURREQ  TEST:  8.507 
WEIBULL  SLOPE  ( BETA ) :  1.825 
MINIMUM  LIFE  ( GRMMR ) :  19500 
SCRLE  PARAMETER  (ETRJ:  97719 


FIG.  9.2-6 


CYCLES-T0-FRILURE  DISTRIBUTION 

SL=85000  PS  I 

GR0UP=90 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


STANDARD  DEVIATION:  8095.0  CYCLES 

KOLMOGORGV-SM I RNOV  TEST:  0.138 
CHI-SQUARED  TEST:  2.873 

SKEWNESS:  0.374 

KURT0SIS:  2.458 

FIG.  9.2-7  CYCLES-TO-FflILURE  DIST  OF  GROUP  NO.  91 

USING  THE  WEIDEMANN  FATIGUE  MACHINE 
FOR  37  SPECIMENS  OF  .0937  IN.  NOTCH 
DIAMETER  AND  .125  IN.  NOTCH  RADIUS  flisi 
4130  STEEL  ROD.  FIXED  ALTERNATING 
‘  STRESS  LEVEL  OF  90000. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TQ-FA I LURE 


MERN  VALUE:  9.880  CYCLES 

STANDARD  DEVIATION:  0.427  CYCLES 

K0LMOGGR0V-SMIRNGV  TEST:  0.077 
CHI -SQUARED  TEST:  0.668 

SKEWNESS:  -0.831 

KURTOSIS:  4.341 

FIG.  9.2-8  CYCLES-TG-FAILURE  DIST  OF  GROUP  NO.  91 
USING  THE  WEIDEMANN  FATIGUE  MACHINE 
FOR  37  SPECIMENS  OF  .0937  IN.  NOTCH 
DIAMETER  AND  .125  IN.  NOTCH  RADIUS  AISI 
4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  90000. 


FREQUENCY/CLASS  INTERVAL  WIOTH 


WEI BULL  DISTRIBUTION  PARAMETERS 


KOLMOGOROV-SMIRNOV  TEST*.  0.120 

CHI -SQUARED  TEST  *  1.950 

WE  I  BULL  SLOPE  (BETA)*.  2*786 

MINIMUM  LIFE  (GAMMA):  0 

SCALE  PARAMETER  (ETA):  23860 


FIG.  9.2-9 


CYCLES-TG-FAILURE  DISTRIBUTION 
SL-95000  PS  I  • 

GR0UP=91 


FREQUE CY/CLRSS  INTERVAL  WIDTH 


NORMA1  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  77600.0  CYCLES 

STANDARD  DEVIATION:  45797,6  CYCLES 

KOLMOGGROV-SM  TRNGV  TEST:  0.192 
CHT -SQUARED  TtS T:  4.128 

SKEWNESS:  0.732 

KURTOSIS:  2.601 

FTQ,  9.2-io  CYCLES-TO-FAILURE  DIST  OF  CROUP  NO.  93 
USING  THt  WIEDEMANN  FATIGUE  MACHINE 
FOR  35  SPECIMENS  OF  .0937  TN.  NOTCH 
DIAMETER  AND  .250  IN.  NOTCH  RADIUS  flisi 
4130  STEEi  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  70000  PS I. 


FREQUENCY/CLASS  INTERVAL  WIDTH 


LOG-  NORMRL  DISTRIBUTION  PARAMETERS 


-CYCLES-TO-FR  I  LURE 


MEAN  VALUE:  11-077  CYCLES 

STRNDRRO  DEV I RT ION:  0-639  CYCLES 

KOLMOGOROV- SMIRNOV  TEST:  0-078 
CHI-SQURRED  TEST:  0-574 

SKEWNESS:  -0-307 

KURTOSIS:  2-438 


FIG.  9.Z-H  CYCLES- TO-FR I  LURE  DIST  OF  GROUP  NO.  9 

USING  THE  WIEDEMRNN  FRTIGUE  MRCHINE 
•  FOR  35  SPECIMENS  OF  -0937  IN-  NOTCH 
DIAMETER  RND  -250  IN-  NOTCH  RRDIUS  HIS 
4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  70000  PS I. 


FREQUENCY /CLASS  INTERVAL  WIDTH 


KGLMOGOR0V-SMIRNOV  TEST:  0.114 
CHI -SQUARED  TEST:  6.484 
WE  I BULL  SLOPE  (BETA):  1.444 
MINIMUM  LIFE  (GAMMA):  10000 
SCALE  PARAMETER  (ETA):  75545 


CYCLES-TO-FAILURE  DISTRIBUTION 

SL=70000  PS  I 

GR0UP=93 


LOG  N0RNR1  DISTRIBUTION  PARAMETERS 


HERN  VALUE:  10.157  CYCLES 

STRNORRO  DEVIATION:  0.346  CYCLES  | 

KOLMGGOROV-SMIRNOV  TEST:  0.097  '  j 

CHI -SQUARED  TEST:  1.331  '  | 

SKEWNESS:  .  -0.012  ‘  ! 

KURTOSIS:  '  2.691  i 

! 

FIG.  9.2-13  CYCLES-TO-FRILURE  DIST  OF  GROUP  NO.  94  1 
.  .  USING  THE  WIEDEMANN  FRTIGUE  MACHINE 
FOR  35  SPECIMENS  OF  .0937  IN.  NOTCH 
•  DIAMETER  AND  .250  IN.  NOTCH  RRDIUS  RISI 
'  4130  STEEL  ROD.  FIXED  RLTERNRTING 
STRESS  LEVEL  OF  80000  PS I . 


FREQUENCY/CLRSS  INTERVAL  HIOTH 


NORMAL  DISTRIBUTION  PARAMETERS 


'  CYCLES- TG-FAILURE  X  10  4 


MEAN  VALUE:  27314.3  CYCLES 

STANOARD  DEVIATION:  9627.7  CYCLES 

KOLMOGOROV-SMIRNOV  TEST:  0.113 
CH1-SQUARE0  TEST:  1.466 

SKEWNESS:  .  0.978 

KURTOSIS:  '  4.546 

FIG.  9.2-14  CYCLES- TO-FAILURE  DIST  OF  GROUP  NO.  94 

.  USING  THE  WIEDEMANN  FATIGUE  MACHINE 
FOR  35  SPECIMENS  OF  .0937  IN.  NOTCH 
■  DIAMETER  AND  .250  IN.  NOTCH  RADIUS  fllSI 
’  4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  80000  PS I . 


FREQUENCY/CLASS  INTERVAL  WIDTH 


.  »  •  -t  •  «  U«  : 

CYCLES- TO-FA I LURE  X  10  *  I  i 


KGLMOGORGV-SMIRNOV  TEST:  0-090 
CHI-SQUARED  TEST:  4-731 
WE  I BULL  SLOPE  (BETA):  2-001 
MINIMUM  LIFE  (GAMMA):  93 00 
SCALE  PARAMETER  (ETA):  20415 


FIG-  9.2-is  CYCLES-TO-FAILURE  DISTRIBUTION 

SL=80000  PS  I 
GRGUP=34 


FREQUENCY/CLASS  INTERVAL  WIDTH 


NORMAL  DISTRIBUTION  PARAMETERS 


CYCLES-TO-FAILURE  X  10  4 


MEAN  VALUE:  5588.2  CYCLES 

STANDARD  DEVIATION:  3173.0  CYCLES 

KOLMOGOR0V-SMIRNOV  TEST:  0.162 
CHI-SQUARED  TEST:  '  1.729 

SKEWNESS:  0.696 

KURTOSIS:  2.362 


FIG.  9.2-16  CYCLES-TO-FAILURE  DiST  OF  GROUP  NO.  95 
USING  THE  WIEDEMANN  FATIGUE  MACHINE 
•  ■  FOR  34  SPECIMENS  OF  .0937  IN.  NOTCH 
OIAMETER  AND  .250  IN.  NOTCH  RADIUS  AISI 
;  4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  95000  PS I . 


LOG  NORMAL  DISTRIBUTION  PARAMETERS 


MEAN  VALUE:  8.467  CYCLES 

STANDARD  DEVIATION:  0.586  CYCLES 


KGLMGGGROV-SMIRN0V  TEST:  0.108 
CHI-SQUARED  TEST:  •  3.189 

SKEWNESS:  '  -0.023 

KURT0SIS:  1.859 

FIG.  9.2-n  CYCLES-TO-FRILURE  DIST  OF  GROUP  NO.  95 
USING  THE  WIEDEMRNN  FATIGUE  MACHINE 
FOR  34  SPECIMENS  OF  .0937  IN.  NOTCH 
DIAMETER  AND  .250  IN.  NOTCH  RADIUS FIISI 
4130  STEEL  ROD.  FIXED  ALTERNATING 
STRESS  LEVEL  OF  95000  PS I. 


FREQUENCY/CLASS  INTERVAL  WIOTH 


WE  I BULL  DISTRIBUTION  PARAMETERS 


KGLMGGORGV-SM IRNOV  TEST:  0.085 
CHI-SQUARED  TEST:  0.751 
WE IBULL  SLOPE  (BETA):  1.203 
MINIMUM  LIFE  (GAMMA):  1500 
SCALE  PARAMETER  (ETA):  4625 


FIG.  9.2-18  CYCLES-TG-FAILURE  DISTRIBUTION 

SL=95Q00  PS  I 
GRGUP=95 
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Table  9.2-1  Reduced  Data  for  Group  162 t  AISI  1038steel. 
Fatigue  Machine..  See  Table  8.2-13. 

6 

Staircase  method  at  3  x  10  cycles 
Number  of  Useful  Specimens:  33 
Specimen  geometry:  D  =  0.375  in. 

d  =  0.2700in. 


Wiedemann 


i 


r  =  0.031  in. 


Alternating 

Stress 

i 

n. 

i 

Failures 

in. 

i 

.2 

i  n. 
i 

25,000 

1 

14 

14 

14 

23,000 

0 

2 

0 

0 

N  =  16 

A  *  14 

B  =  14 

d  =  stress  increment  a  2,000  psi 

X  =  lowest  stress  level  «  23,000  psi 

o 

X  =  mean  (estimate) 

7  =  X  +  d [A/N  -  1/2J  -  23,000  +  2,000  [1L-  1  ] 

O  16  2 

X  =  23,750  psi  2  24,000  psi* 
s  =  standard  deviation  (estimate) 

s  =  1.620  d[  (NB-A2)/N2  +  0.029]  =  1.620(2,000)  -  +  0.029 

s  =  447  psi  2  400  psi**  16 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 


siqBtaB/v  asBoaiBqs 
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Table  9.2-2  Reduced  Data  for  Group  163,  AISI  1038  Steel.  Wiedemann 
Fatigue  Machine.  See  Table  8.2-15 

6 

Staircase  method  at  3  x  10  cycles 

Number  of  Useful  Specimens:  35 

Specimen  geometry:  D  =  0.375  in. 

d  =  0.2700  in. 


r  =  0.062  in 


Alternating 

Stress 

psi 

i 

n. 

Successes 

in. 

i 

.2 

i  n. 

X 

27,000 

2 

9 

18 

36 

25, Of  0 

1 

5 

5 

5 

23,000 

0 

3 

0 

0 

N  =  17 

* 

A  =  23 

B  =  41 

d  = 

X  = 
o 

X  = 
X  = 


stress  increment  =  2,000  psi 

lowest  stress  level  =  23,000  psi 
mean  (estimate)  _ 

Xq  +  d  A/N  +  1/2  =  23,000  +  2,000  |j 


23_ 

17 


X 
s  = 
s  = 

s  = 


=  26,706  psi 


standard  deviation  (estimate) 
1.620  d  0 

1,976  psi 


1.620  d  (NB-A2)/N2  +0.029  =  1.620(2 


f] 


,000)  [i 


(17  x  41  -  23  ) 

I? 


+  0.029 


3 


Number  of  specimen 

Endurance  strength  data  for  AISI  1038  steel  rod.  Group  No.  163,  groove  diameter 
d  =  0.2700  in.,  groove  radius  r  =  0.062  in,  with  cut-off  at  3  x  10  cycles. 


\x  lx 


Table  9.2-3  Reduced  Data  for  Group  164  ,  AISI  1038Steel. 
Fatigue  Machine.  See  Table  8.2-17. 

Staircase  method  at  3  x  10^  cycles 

Number  of  Useful  Specimens:  37 

Specimen  geometry:  D  =  0.375  in. 

d  =  0.2700  in. 

r  =  0.125  in. 


Wiedemann 


Alternating 

Stress 


32,000 

30,000 


d  =  stress  increment  =  2,000  psi 

X  =  lowest  stress  leve]  =  30, OUO  psi 
o  c 


-  mean  (estimate) 
=  Xq  +  d [A/N  -  : 


1/21  «  30, HDD  +  2,000  [- 


X  =  30,444  psi  ^  30,000  psi* 
s  *  standard  deviation  (estimate) 

s  =  1.620  d[  (NB-A2)/N2  +  0.029]  =  1.620(2,000)  [.(18**-7. -~13  )  +  0.029] 

1  O ^ 

s  =  1,464  psi  =  1,500  psi** 


*  Rounded  off  to  nearest  1,000  psi 
**•  Rounded  off  to  neai-est  100  nsi 
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Table  9.2-4  Reduced  Data  for  Group  165  ,  AISI  1038  Steel 
Fatigue  Machine.  See  Table  8.2-19. 

Staircase  method  at  3  x  106  cycles 

Number  of  Useful  Specimens:  35 

Specimen  geometry:  D  =  0.375  in. 

d  =  0.2700  in. 

r  =  0.250  in. 


Wiedemann 


Alternating 

Stress 

i 

n. 

i 

successes 

in. 

i 

.2 

i  n. 
i 

33,000 

2 

4 

8 

16 

31,000 

1 

11 

-  11 

11 

29,000 

0 

2 

'0 

0 

— 

N  =  17 

> 

" 

B  =  27 

d  =  stress  increment  =  2,000  psi 
XQ  =  lowest  stress  level  =  29,000  psi 

X  =  mean  (estimate) 


X  =  Xq  +  d[A/N  f  1/21  =  29, 100  +  2,000  [J~_  +  _*_] 

X  =  32,240  psi  s  32,000  psi* 

s  =  standard  deviation  (estimate) 

s  =  1.620  d[  (NB-A2)/N2  +  0.029]  =  1.620(2,000)  [liZgl ^jl  +  0.029] 
s  =  1,192  psi  =  1,200  psi**  17 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Table.  9.2-5  Reduced  Data  for  Group  166,  AISI  1038  Steel.  Wiedemann 
Fatigue  Machine  See  Table  8.2-21. 

Staircase  method  at  3  x  10^  cycles 

Number  of  Useful  Specimens:  3S 

Specimen  geometry:  D  =  0.375  in. 

d  =  0.2700  in. 
r  =  1.870  in. 


Alternating 

Stress 

psi 

i 

n. 

i 

Successes 

— 

in. 

i 

.2 

l  n. 

X 

40,000 

5 

1 

3 

9 

- 

38,000 

2 

3 

6 

12 

36,000 

1 

9 

9 

9 

34,000' 

0 

4 

0 

0 

N  =  17 

am 

B  =  30 

d  =  stress  increment  =  2,000  psi 
XQ  =  lowest  stress  level  =  34,000  psi 
X  =  mean  Estimate) 

X  =  Xq  +  d [A/N  +  1/2]  =  34,000  +  2,000  [~  +  — -j 
X  =  37,118  psi 

s  =  standard  deviation  (estimate]  ^ 

s  =  1.620  d[(NB-A2)  /N2  +  0.029]  =  1.620(2,000)  [l* **7-^0-.  "-AU  +  0.029] 
s  =  2.141  psi  17 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Fig.  9.2-23  Endurance  strength  data  for  AISI  1038  steel  rod,  GrDup  No.  166,  groove  diameter 
d  =0.2700  in.,  groove  radius  r  =  1.87  in.  with  cut-off  at  3  x  10°  cycles. 


9.3  AXIAL  FATIGUE  MACHINE  DATA 
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Table  9.3-1  Reduced  Data  for  Group  159,  AISI  1018  Steel.  Axial  Fatigue 
Machine,  See  Table  8.3-3. 

Staircase  method  at  2  x  10^  cycles 

Number  of  Useful  Specimens:  35 

Specimen  geometry:  D  =  0.375  in. 

d  =  0.075  in. 

r  =  2.700  in. 


Stress  Ratio:  r  =  1.0 


Stress 

Vector 

psi 

i 

n. 

X 

Failures 

in. 

x 

.2 

l  n. 

X 

33,940 

3 

2 

6 

18 

32,980 

2 

.7 

14 

28 

32,020 

1 

6 

6 

6 

31,060 

0 

1 

0 

0 

N  =  16 

am 

B  =  52 

d  =  stress  increment  =  960  psi 
XQ  =  lowest  stress  level  =  31,060  psi 
X  =  mean  (estimate) 

X  =  X  +  d[A/N  -  1/2]  =  31,060  +  960 [  -  0.5] 

X  =  32,140  psi  =  32,01-0  psi* 
s  =  standard  deviation  (estimate) 

s  »  1.620 d[  (NB-A2)/.\2  +  0,029.]  =  1.620  x  960 [  +  0.029] 

256 

s  =  992.68  psi  =  1,000  psi** 


.! 

J 

.1 

1 

v  * 

J 

'1 

5 

J 


.  ! 
:) 


i 


.  i 


i 

i 

1 1 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Tible  9.3-2  Reduced  Data  for  Group  16Q  AISI  1018  Steel.  Axial  Fatigue 
Machine,  See  Table  8.3-4. 

Staircase  method  at  2  x  10^  cycles 

Number  of  Useful  Specimens:  35 

Specimen  geometry:  D  =  0.375  in, 

d  =  0.075  in. 


d  =  stress  increment  =  1,000  psi 
Xq  =  lowest  stress  level  =  26,i00psi 
X  =  mean  (estimate) 

X  =  XQ  +  d[A/N  +  1/2]  =  26,100  +  (2,000)  [-—  +  -i~  ] 

X  =  27,777  psi  =  28,0l'0  psi* 

s  =  standard  deviation  (estimate)  ^ 

s  =  1.620 d[  (NB-A2)/N2  +  0.029]  =  1.620  (1,000)  [  — (. -~-~S2Q\  +  0.029] 

s  =  1,235  psi  s  1,200  psi**  ^ 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 


stress 


Table  9.3-4  Reduced  Data  for  Group  32,  AISI  4130  Steel.  Axial  Fatigue 
Machine. 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  27 
Specimen  geometry:  D  =  0.3750  in. 

d  =  0.0651  in. 
r  =  1.87  in. 


Stress  Ratio:  rs  =  2.0 


Stress 

Vector 

psi 

i 

n. 

i 

Successes 

in. 

i 

.2 

i  n. 
i 

45,665 

3 

1 

3 

9 

43,650 

2 

‘3 

6 

12 

41,635 

1 

7 

7 

7 

39,620 

■ 

0 

O 

0 

0 

N  =  13 

A  =  16 

B  =  28 

d  =  stress  increment  =2,015  psi 

X  =  lowest  stress  level  =39,620  psi 
o 

X"  =  mean  (estimate) 

X  =  XQ  +  d [A/N  +  1/2]  =  39,620  +  2,015  f  16  +  ll 
X  =4^107.5  psi  2  43,000  psi*  13  2-> 

s  =  standard  deviation  (estimate) 

s  =  1 .620 d[  (NB-A2)/N2  +  0.029J  -  1.62  (2,015)  j  13  x  28  -^(16)  2  *  0*029 
s  =2,180.7  psi  s  2,200  psi**  '  *•  <13> 

This  information  supersedes  the  information  reported  in 
Table  4-20,  p.  298  of  [  ]  . 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Table  9.3-5  Reduced  Data  for  Group  33,  ATSI  4130  Steel.  Axial  Fatigue 
Machine,  ' 

Staircase  method  at -2  x  106  cycles 
Number  of  Useful  Specimens:  23 
Specimen  geometry:  D  =0.3750  in. 

d  =0.0647  in. 
r  =1.87  in. 


Stress  Ratio:  rs  = _ 1»0 


Stress 

Vector 

psi 

i 

n. 

1 

Successes 

in. 

1 

.2 

x  n. 

X 

53,731 

2 

4 

8 

16 

51,582 

1 

‘2 

2 

2 

49,433 

0 

4 

0 

0 

N  =  10 

A  =  10 

B  =  18 

d  =  stress  increment  =2,149  psi 
XQ  =  lowest  stress  level  =  49,433  psi 
=  mean  (estimate) 

=  XQ  +  d [A/N  +  1/2]  =  49,433  +  2,149  F  10  -t-  1  1 
X  =  52,656.5.psi  £  53,000  psi*  L  10  2J 

s  =  standard  deviation  (estimate) 

s  =  1.620d[  (NB-A2)/N2  +  0.029]  -  1.62  (2,149)  f  10 a  18  -  (10) 2  +  0.029 

s  =  2,886. 1  psi  =  2,900  psi**  '  L  (10) 7 

This .information  supersedes  the  information  reported  in 
Table  4-2,  p.  299  of  [  III] . 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Table  9.3-6  Reduced  Data  for  Group  34,  AISI  4130  Steel.  Axial  Fatigue 
Machine , 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  26 
Specimen  geometry:  D  =0.3750  in. 

d  =0.0642  in. 
r  =1.8700  in. 

Stress  Ratio:  r  =  0.4 


Stress 

Vector 

psi 

i 

n. 

l 

Successes 

in. 

X 

.2 

l  n. 

l 

74,463 

3 

1 

3 

9 

72,468 

2 

■3 

6 

12 

70,473 

1 

5 

5 

5 

68,478 

• 

0 

3 

0 

0 

N  =  12 

> 

ii 

3  =  26 

d  =  stress  increment  =  1,995  psi 
XQ  =  lowest  stress  level  =  68,478  psi 
X  =  mean  (estimate) 

X  =  XQ  +  d[A/N  +  1/2]  =  68,478  +  1,995  [  14  +  1  1 
X  =  71,803  psi  s  72,000  psi*  1  J 

s  =  standard  deviation  (estimate) 

s  =  1.620 d[  (NB^A2)/.N2  +  0.029] »  1.62  (1,995)  I  12  x  26  -  (14) 2  0.029 

s  =  2,697.2psi  £  2,700  psi**  '[  (12) 2 

This. information  supersedes  the  information  reported  in  • 

Table  4-22,  p.  300  of  [  m]  . 


*  Rounded  off  to  nearest  1,000  osi 

**  Rounded  off  to  nearest  100  p. i 
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*** 

Table  9.3-7  Reduced  Data  for  Group  62,  AISI  4130  Steel  Axial  Fatigue 
Machine , 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  21 
Specimen  geometry:  U  =  0,373  in. 


d  =  0.0628  5n. 
r  =  1,87  in. 

Stress  Ratio:  r  »  0,1 

8 


d  =  stress  increment  =  3,240  psi 
Xq  =  lowest  stress  level  =87,530  psi 
X  =  mean  (estimate) 

X  =  XQ  +  d[A/N  -  1/2]  =  87,530  +  3,240 
X  »  87,854  psi  -  88,000  psi* 
s  =  standard  deviation  (estimate) 
s  =  1 ,620d [  (NB-A2)/N2  +  0.029]  »  1.62  (3,240) 
s  =l,411.93psi  =  1,400  psi** *** 


1 

2 


10  x  6  -  (6)  +  0.029 
(10)  2 


This  information  supersedes  the  information  reported  in 
Table  15.3.3.1.1,  p.  461  of  [  IV]  . 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  p.si 

***  Run  to  check  the  results  of  Group  35  reported  in  Table  4-23, 
p.  101  of  [  IV  J  . 


Table  9.3-8  Reduced  Data  for  Group  63  ,  AISI  4130  Steel.  Axial  Fatigue 
Machine,  See  Table 

Staircase  method  at  2  x  10^  cycles 

Number  of  Useful  Specimens:  25 

Specimen  geometry:  D  =  0.375  in. 

d=  0.047  in. 

r  =  2.70  in. 

Stress  Ratio  =  r  =0.2 


Stress 

Vector 

psi 


d  =  stress  increment  =  2,350  psi 
XQ  =  lowest  stress  level  =  78,780  psi 
X  =  mean  (estimate) 

X  =  XQ  +  d [A/N  +  1/2]  =  73,780  +  2,350[  ] 

X  =  81,130  psi  s  81,000  psi* 

s  =  standard  deviation  (estimate)  2 

s  =  1.620  .d[(NB-A2)/N2  +  0.029]=  1.620(2,350)  [- 2-X  — 

s  =  1062.15psi  =  1,100  psi** 


+  0.029] 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 


Number  of  Specimens 

Staircase  plot  of  endurance  strength  data  for  Gi*oup  63,  AISI  4130  steel  specimens 
d  =  0.048  in.,  groove  radius  =  2,70  in.,  tested  at  stress  ratio  r  =  0.2. 


Table  9.3-9  Reduced  Data  for  Group  64,  AISI  4130  Steel.  Axial  Fatigue 
Machine. 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  23 
Specimen  geometry:  D  =  0.375  in. 

d  =  0.0664  in. 

r  =  1.87  in. 


Stress  Ratio:  r  *  “ 

s 


d  =  stress  increment  =  2,879  psi 
XQ  =  lowest  stress  level  =37,431  psi 
X  =  mean  (estimate) 

X  =  XQ  +  d[A/N  +  1/2]  =  37,431  +  2,1 
X  =  39,655  psi  =  40,000  psi* 


1 

11  2 


s  =  standard  deviation  (estimate) 

s  =  1.620d{  (NB-A2)/N2  +  0.0291  -  1.62  (2,879) 

s  =1,060.3  psi  =  1, 1Q0  psi** *** 

This  information  supersedes  the  information  reported  in 
Table  15.3.3.1.3,  p.  465  of  [  iy] 


11  x  3  -  (3)^  +  0.029 


*  Rounded  off  to  nearest  1,000  psi 


y*  Rounded  off  to  nearest  100  psi 

***  Run  to  check  the  results  of  Group  31  reported  in  Table  4-19 


p.  297  of  [  III] 


9 
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Table  9.3-10  Reduced  Data  for  Group  111,  AISI 1038  Steel.  Axial  Fatigue 
Machine . 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  35 
Specimen  geometry:  D  =  0.375  in. 

d  =  0.065  in. 

r  =  2.70  in. 


Stress  Ratio:  r,_  = 


Stress 

Vector 

psi 

i 

n. 

i 

Failures 

in. 

X 

.2 

x  n. 
i 

59,320 

2 

6 

12 

24 

57,800 

1 

6 

6 

6 

56,280 

0 

5 

0 

0 

N  =  17 

A  =  18 

B  =  30 

d  =  stress  increment  =  1,520  psi 
Xq  =  lowest  stress  level  =  56,280  psi 
X  =  mean  (estimate) 

X  =  Xq  +  d[A/N  -  1/2]  =  56,280  +  1,520 
X  =57, 129.4psi  ^  57,000  psi* 
s  =  standard  deviation  (estimate) 
s  =  1,620 d[  (NB-A2)/iN2  +  0.029J  «  1.62  (1,520)  17  x  30  -  (18) 2  -t-  0.029 

s  =  1,656. 2psi  =  1,700  psi**  '[  (17)2 

This-  information  supersedes  the  information  reported  in 
Table  15.3.3.2.1,  p.  478  of  [IV  ]  . 


18-1 
.  17  2 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Table  9.3-llReduced  Data  for  Group  112,  AISI1038  Steel.  Axial  Fatigue 
Machine. 

Staircase  method  at  2  x  10b  cycles 
Number  of  Useful  Specimens:  35 
Specimen  geometry:  D  =  0*375  in. 

d  -  0.068  in. 

r  =  2.70  in. 


d  =  stress  increment  =  2,000  psi 


X&  =  lowest  stress  level  =46,800  psi 
X  =  mean  (estimate) 

X  =  XQ  +  d  [A/N  +  1/2]  =  46,800  +  2,000 
X"  =50,153  psi  -  50,000  psi* 


s  =  standard  deviation  (estimate) 

s  =  1.620 d[  (NB~A2)/N2  +  0.029]  »  1.62  (2,000)  17  x  30  -  (20)  2  +  0.029 

s  =  1,327. 2  psi  s  1,300  psi**  '  (17)2 


This. information  supersedes  the  information  reported  in 
Table  15.3.3.2.2,  p.  480  of  [iv]  . 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Table  9.3-12Reduced  Data  for  Group  113,  AISI1038  Steel.  Axial  Fatigue 
Machine. 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  35 
Specimen  geometry:  D  =  0,375  in. 

d  =  0.075  in. 

r  =  2.70  in. 


Stress  Ratio:  rs  = _ 1«0 


Stress 

Vector 

psi 

i _ 

i 

ni 

Successes 

in. 

X 

.2 

i  n. 
z 

_ 

41,300 

4 

1 

4 

16 

40,400 

3 

.4 

12 

36 

39,400 

2 

6 

12 

24 

38,500 

1 

4 

4 

4 

37,500 

* 

0 

2 

0 

0 

N  =  17 

mm 

B  =  80 

d  =  stress  increment  =  950  psi 
Xq  =  lowest  stress  level  =37,500  psi 
X  =  mean  (estimate) 

X  =  XQ  +  d  [A/N  +  1/2J  =  37,500  +  950 
X  =39,763.2psi  =  40,000  psi* 
s  =  standard  deviation  (estimate) 
s  =  1.620  d[  (NB-A2)/N2  +  0. 029J-  1.62  (950) 
s  =  l,833.9psi  =  1,800  psi** 

This  information  supersedes  the  information  reported  in 
Table  15.3.3.2.3,  p.  482  of  [  ivj  . 


17  x  80  -  .02) 2  +  0.029 
(17>2 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 
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Table  9.3-13  Reduced  Data  for  Group  114,  AISI  1038  Steel.  Axial  Fatigue 
Machine, 

Staircase  method  at  2  x  10°  cycles 
Number  of  Useful  Specimens:  35 
Specimen  geometry:  D  =  0.375  in. 

d  =  0.075  in. 

r  =  2.70  in. 


Stress  Ratio:  rs  = 


Stress 

Vector 

psi 

i 

n. 

l 

Successes 

in. 

i 

.2 

x  n. 

l 

mm 

4 

1 

4 

16 

WSEM 1 

3 

6 

18 

54 

1  Pf  M 

2 

3 

6 

12 

31,500 

1 

5 

5 

5 

30,500 

0 

2 

0 

0 

* 

N  =  17 

A  =  33 

B  =  87 

d  =  stress  increment  =  1,000  psi 
XQ  =  lowest  stress  level  =30,500  psi 
X  =  mean  (estimate) 

X  =  Xq  +  d  [A/N  +  1/2]  =  30,500  +  (1,000) 
X"  =32,941  psi  =  33,000  psi* 


s  =  standard  deviation  (estimate) 

s  =  1,620 d[  (NB-A2)/N2  +  0.029J  -  1.62  (1,000)  17  a:  87  -  (33) 2  ♦  0.029 

s  =  2,233. lpsi  s  2,200  psi**  '  (ITT 


This .information  supersedes  the  information  reported  in 
Table  15,3,3.2.4,  p.  484  of  [i.V], 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 


Table  9.3-14  Reduced  Data  for  GroupllS,  AISI1038  Steel.  Axial  Fatigue 
Machine . 

Staircase  method  at  2  x  10^  cycles 
Number  of  Useful  Specimens:  35 
Specimen  geometry:  0  =  0.375  in. 

d  =  0.075  in. 

r  =  2.70  in. 


Stress  Ratio:  r  =  « 

- - - - - S - - - 


Stress 

Vector 

psi 

i 

n. 

i 

Successes 

in. 

i 

.2 

l  n. 

i 

31,674 

3 

5 

15 

45 

30,543 

2 

'6 

12 

24 

29,412 

1 

5 

5 

5 

28,281 

0 

1 

0 

0 

N  =  17 

A  =  32 

B  =  74 

d  =  stress  increment  =1,131  psi 
XQ  =  lowest  stress  level  =  28,281  psi 
X  =  mean  (estimate) 

X  =  X  +  d[A/N  +  1/2]  =  28,281  +  (1,131)  I"  32  +  1 

-  0  17  “ 

X  a  3(^975.5 psi  =  31,000  psi*  1 

s  =  standard  deviation  (estimate) 

s  *  1.620 d[  CNB-A2)/N2  +  0.029J  -  1.62  (1,131) 

s  =  1,536.7  psi  s  1,500  psi** 

This. information  supersedes  the  information  reported  in 
Table  15.3.3.2.5,  p.  486  of  [iVj. 


2UL&-Sg£  +  0.029 
(17)  2 


*  Rounded  off  to  nearest  1,000  psi 

**  Rounded  off  to  nearest  100  psi 


